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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 assesses 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 environ-
ment; 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 Integrated Energy Policy Report involves close collaboration with
federal, state, and local agencies and a wide variety of stakeholders in an extensive public
process to identify critical energy issues and develop strategies to address those issues.



ABSTRACT

The 2015 Integrated Energy Policy Report provides the results of the California Energy
Commission’s assessments of a variety of energy issues facing California. Many of these
issues will require action if the state is to meet its climate, energy, air quality, and other
environmental goals while maintaining reliability and controlling costs. The 2015 Integrated
Energy Policy Report covers a broad range of topics, including energy efficiency, bench-
marking under the Assembly Bill 758 Action Plan, strategies related to data for improved
decisions in the Existing Buildings Energy Efficiency Action Plan, building energy efficiency
standards, the impact of drought on California’s energy system, achieving 50 percent re-
newables by 2030, Renewable Action Plan status, the California Energy Demand Forecast,
the Natural Gas Outlook, the Assembly Bill 1257 Report, methane emissions, the Transpor-
tation Energy Demand Forecast, Alternative and Renewable Fuel and Vehicle Technology
Program benefits updates, landscape-scale planning efforts, transmission projects, the
California Independent System Operator energy imbalance market, the Desert Renewable
Energy Conservation Plan, climate change vulnerability and adaptation options, update on
electricity infrastructure in Southern California, an update on trends in California’s sources
of crude oil, and an update on California’s nuclear plants.

Keywords: California Energy Commission, energy efficiency, renewables, electricity de-
mand forecast, natural gas outlook, transportation energy demand forecast, Assembly Bill
758 Action Plan, nuclear, Existing Buildings Energy Efficiency Action Plan, zero-net-energy,
natural gas, methane emissions, benchmarking, plug loads, crude-by-rail, climate adapta-
tion, climate change, Under 2 MOU, landscape-scale planning, Desert Renewable Energy
Conservation Plan, Strategic Transmission Investment Plan, Southern California reliability,
drought, Alternative and Renewable Fuel and Vehicle Technology Program benefits, energy
imbalance market, drought

Please use the following citation for this report:
California Energy Commission. 2015. 2075 Integrated Energy Policy Report. Publication
Number: CEC-100-2015-001-CMF.
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EXECUTIVE
SUMMARY

California has a wealth of natural resources and human
talent. It is one of the most desirable places to live with
stunning scenery including mountains, coastline, giant
redwoods, and majestic deserts. More than 38 million
people call California home. It has a growing economy,
and the technology innovations that have come from this
state are used throughout the world.

California continues to be a leader in environmental
stewardship and is advancing bold solutions to address
climate change. On April 29, 2015, Governor Edmund G.
Brown Jr. signed Executive Order B-30-15, establish-
ing a new statewide goal to reduce greenhouse gas
emissions 40 percent below 1990 levels by 2030. In his
2015 inaugural address, Governor Brown said, “Taking
significant amounts of carbon out of our economy without
harming its vibrancy is exactly the sort of challenge at
which California excels. This is exciting, it is bold, and it
is absolutely necessary if we are to have any chance of
stopping potentially catastrophic changes to our climate
system.” The Clean Energy and Pollution Reduction Act of
2015 (Senate Bill 350, DeLedn, Chapter 547, Statutes of
2015) (SB 350) subsequently codified two of the Gov-
ernor’s goals for reducing carbon emissions: increasing
renewable electricity procurement to 50 percent by 2030,
and doubling energy efficiency savings by 2030.

California’s leadership extends worldwide as the

Governor is spearheading the development of a growing
coalition of sub-national jurisdictions that sign the Under
2 MOU climate agreement — a commitment to reduce
greenhouse gas emissions and limit the increase in global
average temperature. At the conclusion of the United
Nations Climate Change Conference in Paris in December
2015, 127 jurisdictions had signed the Under 2 MOU, rep-
resenting more than 729 million people, in both developed
and developing countries, and the equivalent to more than
a quarter of the global economy.

While climate change is a global issue, Californians
are feeling its effects. These include more extreme fires,
storms, floods, and heat waves that cost lives and prop-
erty damage, as well as decreasing snow-water content
in the northern Sierra Nevada. The potential human, eco-
logical, and economic costs of climate change are large,
but California’s leadership to both reduce greenhouse gas
emissions and increase its resilience to climate change
can make California stronger.

California is well on its way to reducing its green-
house gas emissions to 1990 levels by 2020 as required
by the California’s Global Warming Solutions Act of 2006
(Assembly Bill 32, Nuifiez, Chapter 488, Statutes of 2006).
For example, data from the California Air Resources Board



shows that in 2013 greenhouse gas emissions from Cali-
fornia’s electricity sector was already 20 percent below
the 1990 levels. The Governor’s 2030 target strengthens
the state’s position to meet its long-term goal of reducing
greenhouse gas emissions 80 percent below 1990 levels
by 2050. Meeting the 2050 goal will require a deep trans-
formation of California’s energy system — it will require
the innovation for which California is so well known.

Energy Efficiency is Key in All
Pathways to a Low-Carbon Energy
System

In his 2015 inaugural speech, Governor Brown set a goal
to double the efficiency savings achieved at existing
buildings and make heating fuels cleaner. SB 350 codified
this goal into law and requires the Energy Commission to
assess and report progress toward the goal. In Septem-
ber 2015, the California Energy Commission adopted

a roadmap to reach this goal by 2030. The roadmap,
called the Existing Buildings Energy Efficiency Action Plan,
describes a group of goals and strategies which, if put
fully into action, would accelerate the growth of energy
efficiency markets, more effectively target and deliver
building upgrade services, and improve quality of oc-
cupant and investor decisions, leading to vastly improved
energy performance of California’s existing buildings. The
action plan includes strategies to enhance government
leadership in energy and water efficiency, such as leading
by example to improve the efficiency of public buildings,
developing a new statewide benchmarking and disclosure
program, encouraging local government innovations, and
facilitating the application of energy codes to existing
building upgrade projects. Providing building owners and
their agents easy access to the building energy use data
that are needed for improved decision-making is another
key goal of the plan. The action plan also focuses on high-
quality building upgrades and increased financing options.
The action plan is designed to help achieve greenhouse
gas reduction goals and help consumers save money and
enjoy more comfortable homes through energy efficiency.

California continues to make progress on other en-
ergy efficiency priorities as well. Utility-ratepayer-funded
programs are an important part of the state’s strategy
to advance energy efficiency. The California Public
Utilities Commission has oversight of energy efficiency
programs administered by investor-owned utilities, while
the publicly owned utilities implement and monitor their
own programs. These programs help reduce emissions
by facilitating implementation of cost-effective efficiency
resources. SB 350 will expand the types of efficiency
programs available, while also tying incentive payments
to measurable efficiency results. Energy efficiency
upgrades in California’s schools are being realized as
result of funding available from the Clean Energy Jobs
Act (Proposition 39). The act funds eligible measures
such as high-efficiency lighting and mechanical systems
and clean energy generation. The Energy Commission
is primarily responsible for administering Proposition 39
for kindergarten through 12th grade schools, while the
community colleges administer the funds designated for
their facilities. For newly constructed low-rise homes, the
state is steadily moving toward implementing zero-net
energy buildings, in which energy efficiency is part of an
integrated solution. Outstanding issues remain, however,
including needing to identify compliance pathways when
on-site renewable generation is not feasible, and the ap-
propriate role for natural gas in zero-net-energy buildings.
Throughout these programs, the primary challenge is to
build a technical and regulatory foundation for orchestra-
tion of energy efficiency and all other feasible distributed
and customer-sited clean energy resources.

Decarhonizing the Electricity
Sector

Another important tool in meeting climate and air quality
goals is decarbonizing the electricity sector as part of an
integrated approach to reducing emissions from energy
use. As noted above, California already has made great
strides in reducing greenhouse gas emissions from the
electricity sector. The state uses renewable energy to


http://docketpublic.energy.ca.gov/PublicDocuments/15-IEPR-05/TN206015_20150904T153548_Existing_Buildings_Energy_Efficiency_Action_Plan.pdf

serve about 25 percent of its electricity consumption and
is on a solid trajectory to meet the state’s Renewables
Portfolio Standard of 33 percent by 2020. As part of his
climate policy, Governor Brown set a goal of increasing
California’s electricity derived from renewable sources
from one-third to 50 percent by 2030. SB 350 put this
goal into law.

While implementing the 50 percent renewable
requirement, care must be taken to maintain the reliabil-
ity of the electricity system and keep costs competitive.
Given the intermittent nature of renewables that are com-
ing on-line, integrating their energy into the grid is a key
challenge moving toward the 50 percent renewable goal.
One key solution is a regional marketplace that balances
supply and demand. Other solutions include targeted en-
ergy efficiency, demand response, time-of-use rates that
encourage shifts in when consumers use energy, a more
diversified portfolio of renewable resources, and energy
storage. Finally, research and development will help bring
new technologies and other innovations needed to meet
the 2030 and 2050 greenhouse gas reduction goals.

Strategic Transmission
Investment Planning to Support
Decarbonization

Geographic diversity in the renewables portfolio can help
achieve the 50 percent renewable goal by 2030. SB 350
paves the way for the voluntary transformation of the
California Independent System Operator into a regional
organization that will help integrate renewable genera-
tion for greater reductions in greenhouse gas emissions
in California and neighboring states and at lower cost.
However, strategic transmission investments are still
needed to link our extensive renewable resources to
load centers throughout the grid. Transmission planning
processes will need to be streamlined and coordinated
to ensure the siting, permitting, and construction of the
most appropriate transmission projects takes proper
consideration of renewable energy potential, land-use,
and environmental factors.

Lessons from the Renewable Energy Transmission
Initiative, the Desert Renewable Energy Conservation Plan,
local planning efforts, other energy planning processes,
and scientific studies have brought important insights
to the environmental and operational implications of the
evolving regional electricity system. To plan for meeting
California’s 2030 climate and renewable energy goals, the
California Natural Resources Agency, the Energy Com-
mission, the California Public Utilities Commission, and
the California Independent System Operator have initiated
the Renewable Energy Transmission Initiative 2.0 process
to consider the relative potential of various renewable
energy resources and to explore the associated trans-
mission infrastructure through an open and transparent
stakeholder process.

Moving to a Low-Carbon
Transportation System

California has long been a leader in transportation policy
and a low-carbon transportation system is essential for
meeting the state’s 2030 greenhouse gas reduction goal.
The transportation sector represents the state’s largest
source of greenhouse gas emissions, accounting for 37
percent of California’s total. Furthermore, it is the largest
source of criteria air pollutants that are harmful to human
health, especially in the most impacted areas of the state.
To help address these issues, the state has developed
a portfolio of goals, policies, and strategies designed to
reduce greenhouse gas emissions, improve air quality,
and reduce petroleum use while meeting the transporta-
tion demands of the future.

Governor Brown called for a 50 percent reduction in
petroleum used by California’s cars and trucks by 2030
in his 2015 inaugural address. The Governor has released
several executive orders easing the transition to a low-
carbon transportation future. These include calling for 1.5
million zero-emission vehicles to be on California roadways
by 2025 and for the development of an integrated action
plan that establishes targets to improve freight efficiency,
increases adoption of zero-emission technologies, and



increases competitiveness of California’s freight system.
California was also one of the 14 members of the Inter-
national Zero-Emission Vehicle Alliance to pledge at the
United Nations’ climate-change conference in December
2015 that all new cars sold within their jurisdictions would
be emissions-free by 2050. As a result of these goals and
policies, the state has implemented a number of programs
and plans to put California on a path to a diversified
alternative and low-carbon fueled transportation future,
including the zero-emission vehicle mandate, the Low Car-
bon Fuel Standard, and the Cap-and-Trade Program. The
Energy Commission’s Alternative and Renewable Fuel and
Vehicle Technology Program also plays a role in the state
strategy to deploy alternative fuels and advanced vehicle
technologies into California’s transportation market.

The Energy Commission staff has also developed
a draft transportation energy demand forecast through
2026 to help inform policy makers. The draft results show
that given the information available today, gasoline and
diesel will continue to be the primary sources of trans-
portation fuel through 2026. Long-term transformation of
the transportation system is achievable and will require
efforts on many fronts with a diverse range of actors and
partnerships.

Preliminary 10-Year Electricity
Forecast Shows Low Growth

Developing a 10-year forecast of electricity consumption
and peak electricity demand is a fundamental part of
statewide electricity infrastructure planning. The Energy
Commission, California Public Utilities Commission, and
California Independent System Operator are continuing
their commitment to consistently use a single forecast
set in each of their planning processes, as first imple-
mented through the 2073 Integrated Energy Policy Report
(IEPR). SB 350, by calling on the Energy Commission to
set statewide targets for energy efficiency savings, will
require the Energy Commission to build its capabilities
to collect and manage increasing quantities of data and
provide rigorous analysis in support of energy demand

forecasts specifically and energy policy development
more broadly. This leadership is more important now than
ever, given that California will be pushing the envelope on
various fronts and focusing resources on innovation and
market support in the years ahead.

SB 350 also requires that medium and large electric
utilities, both publically- and investor-owned, develop
periodic integrated resource plans. These integrated
resource plans will facilitate comparison and procure-
ment of multiple, differing resources into each utility’s
respective system in ways that preserve and support
grid reliability and resilience, in each territory and
across the state.

The 2015 IEPR forecast recognizes the importance of
energy efficiency and includes estimated energy efficien-
cy impacts from energy efficiency programs administered
by investor- and publicly owned utilities. The forecast also
includes projected Additional Achievable Energy Efficiency
savings for both investor- and publicly owned utilities, part
of a managed forecast for planning purposes. Consistent
with the 2073 IEPR and 2074 IEPR Update, the 2015 |IEPR
forecast incorporates anticipated changes in demand due
to climate change based on analysis by the Scripps Insti-
tution of Oceanography. The 2015 forecast also includes
updated projections for electric vehicles consumption.

The 2015 |EPR forecast results show slightly lower
growth for electricity consumption compared to the
forecast from the 2074 IEPR Update. Annual growth rates
from 2014-2025 for baseline forecast consumption
average 1.27 percent, 0.97 percent, and 0.54 percent in
the high, mid, and low cases, respectively, compared to
1.21 percent in the 2074 IEPR Update mid case. Lower
baseline consumption, combined with higher projections
for self-generation, particularly photovoltaic systems,
reduce growth in peak demand and retail sales. Annual
growth rates for peak demand average 0.97 percent,
0.46 percent, and -0.28 percent in the high, mid, and
low scenarios, respectively, compared to 1.08 percent in
the 2074 IEPR Update mid case. For sales, annual growth
averages 1.00 percent, 0.48 percent, and -0.26 percent



in the high, mid, and low cases, respectively, versus 1.05
percent in the 2074 IEPR Update mid case.

Natural Gas

While natural gas may provide a lower carbon fuel source
when compared to other fossil fuels used for electric-

ity generation or transportation, recent studies indicate

that methane leakage can reduce the climate benefits of
switching to natural gas. The gas well leak at Southern
California Gas’ storage facility at Aliso Canyon is an example
of an unexpected methane leak that is having an impact on
California’s short term carbon footprint while also impacting
the daily lives of residents in an entire neighborhood. Other
examples of leaks in the natural gas supply chain are far less
obvious yet are of increasing concern. Many research efforts
are aimed at better understanding the leakage rates and the
associated impacts. Converting biomass to renewable natural
gas for use in the transportation sector, electricity generation,
and end-use consumption reduces the climate impacts of this
fuel, but resource availability may be limited and costs may
be high. Protecting public safety remains an important focus
in managing the natural gas system.

Assembly Bill 1257 (Bocanegra, Chapter 749, Stat-
utes of 2013) directs the Energy Commission to explore
the strategies and options for using natural gas, including
biogas, to identify strategies to maximize its benefits.
Highlights of the Energy Commission staff’s analysis are
presented on topics that include pipeline safety, renew-
able integration, combined heat and power, natural gas
as a transportation fuel, end-use efficiency, low-emission
biomethane, and greenhouse gas emissions associated
with leakage from the natural gas system.

Similar to electricity, the Energy Commission de-
velops a forecast of natural gas prices, production, and
demand as detailed in the 2075 Natural Gas Outlook. By
2024, the final forecast for end-use natural gas demand
is about 9.3 percent higher than the 2013 IEPR forecast.
Staff attributes the higher growth rates to an increase in
natural gas demand in the residential, commercial, and
transportation sectors. Demand for natural gas used in

electricity generation, however, is expected to decline
over the forecast period. This is driven by increases in the
share of electricity generated from renewable resources
that reduce the need for power from fossil-fueled sources.

Nuclear Issues in California

On June 27, 2013, Southern California Edison announced
the permanent retirement of San Onofre Units 2 and 3.
Nuclear power plant decommissioning involves transferring
used fuel into safe storage, followed by disposal of radio-
active components and materials within 60 years. South-
ern California Edison plans to complete the decommission-
ing of San Onofre within 20 years and, consistent with a
2013 IEPR recommendation, to transfer its spent fuel from
cooling pools into dry casks by 2019. In preparation for
the decommissioning of multiple sites in the near term, the
Nuclear Regulatory Commission recently launched a new
rulemaking to identify potential improvements to decom-
missioning regulations. The Energy Commission intends

to actively engage in that rulemaking with the objective of
ensuring that state and local concerns about the decom-
missioning of nuclear plants are more effectively ad-
dressed by the Nuclear Regulatory Commission.

The Diablo Canyon Power Plant operates under its
original licenses, which are set to expire in 2024 and
2025, respectively. While Pacific Gas and Electric filed a
federal application to renew its operating license in 2009,
it is uncertain whether Diablo Canyon will continue to
operate beyond the current licenses. One factor impacting
the future of Diablo Canyon is the compliance costs and
time (up to $14 billion and 14 years) associated with the
State Water Resources Control Board’s once-through-
cooling policy, which establishes uniform standards to
reduce the harmful effects associated with cooling water
intake structures on marine life. Another factor influenc-
ing Diablo Canyon’s license renewal application is the
seismic study recommended by the 20713 IEPR. Pacific
Gas and Electric completed its study in September 2014
and concluded that the plant is designed to withstand
a major earthquake on any of the faults surrounding



Diablo Canyon, reducing the level of uncertainty for some
seismic hazards. However, external stakeholders and
reviewers, including the Independent Peer Review Panel,
have been highly critical of the study results, since some
seismic hazards continue to remain poorly understood.

The 2013 IEPR also recommended an evaluation of
the potential long-term impacts and projected costs of
spent fuel storage in densely packed pools versus dry
cask storage, and the potential degradation of fuels and
package integrity during long-term storage and offsite
transportation. The Nuclear Regulatory Commission
subsequently provided new guidance to nuclear plant
operators on loading patterns for spent fuel in pools,
advising a “dispersed” loading pattern that provides a
“more favorable response” in the event of a loss of cooling
water. Pacific Gas and Electric, in its recent CPUC filings,
laid out a plan for spent fuel loading at Diablo Canyon that
achieves the lower limit constraint in compliance with the
Nuclear Regulatory Commission’s regulations, but does
not achieve the more preferable dispersed loading pattern.

The federal government has yet to comply with its ob-
ligation to remove spent nuclear fuel from state facilities,
leaving California to face a prolonged period of maintain-
ing spent nuclear fuel at decommissioned plant sites.
Proposed federal legislation founded on a consent-based
process would authorize the U.S. Department of Energy to
move forward with developing an interim storage facility
and provide financial benefits to communities that agree
to host such facilities.

Ongoing Vigilance to Maintain
Reliability in Southern California
With the impending retirement of several fossil-powered
facilities and the closure of the San Onofre Nuclear
Generating Station in Southern California, ensuring the
region’s electricity system reliability has been a major
focus since 2011. The State Water Resources Control
Board’s 2010 policy to phase out the use of once-through
cooling affects 10 power plants in the Los Angeles and
San Diego basins. Those power plants total just over

11,000 megawatts; taken into consideration along with
the 2,200 megawatts lost with the 2013 closure of San
Onofre, it is important to ensure that the region does not
suffer grid reliability issues. Shortly after the announced
closure of San Onofre, Governor Brown asked for a multi-
agency plan to address the replacement of the power and
energy that had been provided by the plant. As reported
in the 2013 IEPR, this effort resulted in the Preliminary
Reliability Plan for LA Basin and San Diego. The plan
called for a rough replacement target of 50 percent
preferred resources and 50 percent conventional genera-
tion. An interagency team has continued to meet regularly
to advance the plan. The 2074 IEPR Update covered the
progress made since the formation of the team, and this
year’s report covers the additional work completed to
date on local capacity issues, resource procurement,
contingency planning, and mitigation options, as well as
the work that will be needed going forward.

Trends in Crude Qil Production and
Transport

Due largely to advances in drilling techniques, U.S. oil pro-
duction reached 9.7 million barrels per day in April 2015
— the highest level of production since April 1971. This
increased production led to increased supply, which led to
lower crude oil prices. Excessive supply weighed heavily
on world markets, leading to a pricing collapse that began
in mid-2014 and has continued through 2015.

As outlined in the 2074 IEPR Update, this large
increase in crude oil production surpassed the ability of
existing crude oil pipeline and distribution infrastructure
to keep pace. Oil producers discounted their oil prices to
allow the more expensive transportation of oil by rail to be
competitive for refiners outside the shale oil regions. Over
the last 18 months, however, additional pipeline capac-
ity has come on-line and reduced the need for ongoing
price discounts from oil producers. Whether crude-by-rail
imports to California will continue rising over the next few
years depends on the number of receiving facilities that
are ultimately approved and built within the state.



There have been several safety-related regula-
tion updates since the 2074 IEPR Update. Most notably,
regulations finalized in May 2015 by the Pipeline and
Hazardous Materials Safety Administration place slower
speed restrictions on trains transporting oil or ethanol.
By 2021, these trains will also need to be equipped with
electronically controlled pneumatic braking. In addition
to improved braking and reduced operating speeds, rail
cars transporting oil or ethanol are now also subject to
more stringent construction standards.

The recent decline of crude-by-rail shipments, follow-
ing rapid increases in 2014, along with a lack of detailed
forecasts and the wide range of crude oil carbon intensi-
ties, further highlights the need for additional data at the
state level to follow oil extraction, transportation, and
distribution trends, and determine resulting implications.

California’s Response to Drought

California has been suffering through four years of
drought, and the tight linkages between water and energy
are becoming more evident. California’s climate is shifting
toward warmer winters with less snowpack, affecting

the availability and timing of hydropower. Further, water
delivery is very energy-intensive, and so implementing
water conservation programs can reduce greenhouse gas
emissions in the electricity sector by reducing the need
for energy to move, treat, and heat water. The drought
also raises questions about the reliability of water supply
for natural gas, solar thermal, and geothermal power
plants that use water in electricity generation.

The drought is not a short-term problem. As the cli-
mate continues to change, California must prepare for the
possibility that these drought-like conditions may become
the norm rather than the exception. In response, the state
is enacting many programs to help with long-term water
savings on a wide variety of fronts. For example, through
the Energy Commission’s appliance standards regulation,
the state is advancing efficiency improvements in appli-
ances such as toilets and showers. Consumer incentives
and direct installation projects for other water-efficient

appliances have been developed for implementation by
the Energy Commission and the Department of Water Re-
sources. Finally, a larger-scale effort is the Water Energy
Technology program, administered by the Energy Com-
mission, to fund for innovative water- and energy-saving
technologies and reduce greenhouse gas emissions.
Advancing conservation programs like these can both help
make California more drought resilient, and at the same
time reduce energy use and greenhouse gas emissions.

Climate Change Research

The Energy Commission continues to be a leader in sup-
porting and conducting cutting-edge climate research
related to energy sector resilience (successfully adapting
to climate change) and mitigation (reducing greenhouse
gas emissions).

Impacts to California’s energy system from climate
change include decreased capacity of transmission lines;
risks to energy infrastructure from extreme events includ-
ing sea level rise, coastal flooding, and wildfires; less
reliable hydropower resources; increased peak electric-
ity demand; and decreased efficiency of thermal power
plants and substations. The types and severity of impacts
vary across the electricity, natural gas, and petroleum
sectors and vary geographically. Over the past several
years, the Energy Commission has supported research
to identify these potential impacts and investigate the
magnitude, distribution, and adaptation options. To date,
significantly more research has been done on electricity
than other aspects of the energy sector like natural gas or
the petroleum sector, but even for the electricity sector,
more research is needed on the impacts to renewable
resources such as solar and wind.

Areas for future research include the development
of improved climate and sea-level-rise scenarios for the
energy system, improved methods to estimate green-
house gas emissions originating from the energy system,
development of advanced methods to simultaneously
consider mitigation and adaptation for the energy system,
and detailed local and regional studies.



INTRODUCTION

Addressing Climate Change Is the
Foundation of California’s Energy
Policy

On April 29, 2015, Governor Edmund G. Brown Jr. estab-
lished a new statewide greenhouse gas (GHG) emissions
reduction goal to reduce emissions 40 percent below 1990
levels by 2030.! The Clean Energy and Pollution Reduction
Act of 2015 (Senate Bill 350, De Ledn, Chapter 547, Stat-
utes of 2015) (SB 350) requires the adoption of integrated
resource plans that reflect any targets for the electric sector
that may be adopted by the Air Resources Board to help
achieve greenhouse gas emission reductions of 40 percent
from 1990 levels by 2030. SB 350 also reflects the require-
ment for the procurement of 50 percent eligible renewable
energy resources by December 31, 2030. The Governor’s
executive order and SB 350 strengthen the state’s posi-
tion to meet its 2050 goal of reducing GHG emissions 80
percent below 1990 levels.2 The 2030 goal also builds on
the mandatory target set forward in California’s Global

1 Executive Order B-30-15, http://gov.ca.gov/news.php?id=18938.

2 California’s 2050 climate goal was reiterated in B-30-2015 and
previously put forward in
Executive Orders S-3-05 http://gov.ca.gov/news.php?id=1861
and B-16-2012 http://gov.ca.gov/news.php?id=17472.

Warming Solutions Act of 2006 (Assembly Bill 32, Nufiez,
Chapter 488, Statutes of 2006) to achieve 1990 emission
levels by 2020. The state is well on its way to meeting its
2020 target.®Figure 1 plots California’s GHG reduction goals
against historical GHG emissions. As discussed in more

detail below, Governor Brown spearheaded the adoption of
similar goals by subnational leaders worldwide.

Californians are feeling the effects of climate change
in more extreme fires, storms, floods, and heat waves that
cost lives and property damage. (For further discussion, see
Chapter 9 Climate Change, the section on “Vulnerability and
Adaptation Options.”) The potential human, ecological, and
economic costs of climate change are large, but measures to
adapt to these changes can reduce overall economic costs.*
California must continue its leadership to both reduce GHG
emissions and increase its resilience to climate change.

3 California Air Resources Board, The First Update to the Climate
Change Scoping Plan: Building on the Framework, May 2014,
http://www.arb.ca.gov/cc/scopingplan/2013_update/first_up-
date_climate_change_scoping_plan.pdf.

4 Karhrl, Fredrich, and Roland-Holst, David, 2012, Climate Change
in California. Risks and Response, University of California Pres.

From Boom to Bust? Climate Risk in the Golden State, April 2015,
A product of the Risky Business Project http://riskybusiness.org/
uploads/files/California-Report-WEB-3-30-15.pdf.
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Figure 1: California’s GHG Emission Reduction Goals
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In his inaugural address on January 5, 2015, Gover-
nor Brown said, “Taking significant amounts of carbon out
of our economy without harming its vibrancy is exactly
the sort of challenge at which California excels. This is
exciting, it is bold, and it is absolutely necessary if we are
to have any chance of stopping potentially catastrophic
changes to our climate system.”®

In his inaugural address the Governor also said that
meeting our climate goals “means that we continue to
transform our electrical grid, our transportation system
and even our communities.”® He set the following goals to
be accomplished “in the next 15 years”:

5  Governor Brown’s inaugural address, January 5, 2015,
http://gov.ca.gov/news.php?id=18828.

6  Governor Brown’s inaugural address, January 5, 2015,
http://gov.ca.gov/news.php?id=18828.

Increase from one-third to 50 percent our electricity
derived from renewable sources;

Reduce today’s petroleum use in cars and trucks by
up to 50 percent;

Double the efficiency of existing buildings and make
heating fuels cleaner.

Further, he stated that “We must also reduce the
relentless release of methane, black carbon and other
potent pollutants across industries. And we must manage
farm and rangelands, forests and wetlands so they can
store carbon.””

In early July 2015, the Governor’s office and relevant
state agencies and boards held a series of public forums
soliciting stakeholder input on each of the goals listed

7 Ibid.
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above. Some highlights from the energy-related discus-
sions at the public forums are included in the chapters
that follow.?

Energy Efficiency as a Focus of
This Integrated Energy Policy
Report

As California develops strategies to meet its goals for
deep GHG emissions reductions, energy efficiency will be
a central component. (For further discussion, see Chapter
1.) At sufficient scale, energy efficiency can reduce the
need for new generation — both fossil and renewable —
while increasing system flexibility via demand response
and lowering costs. Thus, energy efficiency, especially
when integrated with demand response, can greatly
ease the transition to a cleaner resource mix — a need
accelerated by the retirement of the San Onofre Nuclear
Generating Station and the impending retirement of the
aging, once-through-cooled coastal generation fleet.
(Nuclear energy and once-through-cooling are discussed
further in Chapter 7.)

In particular, improving the energy efficiency of
existing buildings, and the appliances and other devices
within them, will be critical within the set of strategies
that together will reach California’s GHG reduction goals.
Efficiency produces broad benefits independent of climate
concerns, certainly — economic activity and resilience,
local determination, health and air quality, and comfort —
which is in part why it has been a core California policy
principle for four decades. But modern, intelligent energy
efficiency is more important now than ever, as an opti-
mizing strategy that both reduces the size of the overall
problem and assists diverse clean supply resources to
coexist on the grid.

8  Forinformation about the symposiums on renewable energy,
cutting petroleum use, and natural and working lands see
http://www.arb.ca.gov/cc/pillars/pillars.htm#publicmeetings.
For information on the symposium on efficiency see http://www.
energy.ca.gov/2015_energypolicy/documents/#07062015.
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In his January 2015 inaugural address, Governor
Brown identified a goal of doubling the efficiency of exist-
ing buildings and making heating fuels cleaner. SB 350
codifies the Governor’s goal for doubling energy efficiency
savings of existing buildings by 2030 and expands it to
all retail end uses. Energy use at existing buildings ac-
counts for more than one-quarter of all GHG emissions
in California, including both fossil fuel consumed on-site
(for example, gas or propane for heating) and emissions
associated with electricity consumed in existing buildings
(for example, for lighting, appliances, and cooling). As-
sembly Bill 758, (AB 758, Skinner, Chapter 470, Statutes
of 2009) recognized the need for California to improve the
energy performance of existing buildings and directed the
Energy Commission to develop a plan to achieve cost-ef-
fective energy savings in California’s existing homes and
businesses, and to report on its implementation through
the Integrated Energy Policy Report (IEPR). The Energy
Commission adopted the final Existing Buildings Energy
Efficiency Action Plan in September 2015.° Strategies in
the action plan provide a 10-year framework to enable
substantial energy savings and GHG emission reductions
in California’s existing buildings. The Existing Buildings
Energy Efficiency Action Plan operationalizes the Gover-
nor’s energy efficiency goal, and together they provide
impetus and urgency.

GHG Emission Sources

California’s GHG emissions are primarily carbon dioxide
from the combustion of fossil fuels. For the /EPR, the en-
ergy system is defined as including all activities related to
energy extraction (for example, oil and natural gas wells),
fuel and energy transport (for example, oil and natural gas
pipelines), conversion of one form of energy to another
(such as producing gasoline and diesel from crude oil in

9  California Energy Commission. 2015. Existing Buildings Energy Ef-
ficiency Action Plan. Publication Number: CEC-400-2015-013-F,
http://docketpublic.energy.ca.gov/PublicDocuments/15-1EPR-05/
TN206015_20150904T153548_Existing_Buildings_Energy_Ef-
ficiency_Action_Plan.pdf.
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Figure 2: California’s GHG Emissions by Sector
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refineries and combusting natural gas in power plants

to generate electricity), and energy services (such as
electricity for lighting, natural gas use in homes and build-
ings for space and water heating, and gasoline and diesel
use in cars and trucks).” Under this broad definition, the
energy system was responsible for about 80 percent of
the gross'" GHG emissions in 2013. This includes GHG
emissions associated with out-of-state power plants
providing electricity consumed in California.

Figure 2 shows GHG emissions by sector of the
economy, including electricity sector emissions, broken
down by end use. California’s transportation sector is the
largest source of GHG emissions in California, account-

10 California Energy Commission. 2013. 2013 Integrated Energy
Policy Report. Publication Number: CEC-100-2013-001-CM.

The California Air Resources Board GHG inventory also reports
GHG sinks (for example, increased carbon stored in forests), but
the sinks are relatively minor. For this reason, total net emissions
are very close to total gross GHG emissions.

1

ing for 37.4 percent of the state’s GHG emissions. By
comparison, electricity generation accounts for about
20 percent of the state’s GHG emissions (not shown as
a discrete category in Figure 2). Close to half of electric-
ity emissions are from out-of-state power consumed in
California although out-of-state power represents about
a third of California’s resource mix. Emissions from the
industrial sector (26.5 percent) include emissions as-
sociated with oil refineries (also not shown). Emissions
from the residential and commercial sectors account for
26.6 percent of emissions. Figure 2 includes energy and
non-energy-related emissions from the agricultural and
industrial sectors.™

12 Examples of non-energy-related GHG emissions from these
sectors include nitrous oxide from nitrogen-based fertilizers and
carbon dioxide from the production of cement.
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Guiding Principles for Reducing
GHG Emissions

In his April 29, 2015, Executive Order (B-30-15), Governor
Brown outlined that going forward state agencies’ plan-
ning and investment should be guided by four principles.'
These guiding principles include the following:

Give priority to actions that both build climate
preparedness and reduce GHG emissions. For
example, adding insulation to buildings both improves
occupant comfort in hot weather and reduces the need for
air conditioning, which also reduces GHG emissions.

Use adaptive and flexible approaches where
possible to prepare for uncertain climate impacts. A
useful and easily accessible resource to identify potential
climate change impacts is Cal-Adapt, a web-based climate
adaptation planning tool. Using data compiled on an ongo-
ing basis from California’s scientific and research commu-
nity, it allows users to see possible effects on temperature
change, snowpack, precipitation, fire risk, and sea level
rise downscaled to California’s geography.

Act to protect the state’s most vulnerable
populations. Senate Bill 535 (De Ledn, Chapter 830,
Statutes of 2012) requires investments in California’s
most burdened communities to help improve public
health, quality of life, and economic opportunity while
reducing GHG emissions. The California Environmental
Protection Agency identified disadvantaged communi-
ties using the California Communities Environmental
Health Screening Tool (CalEnviroScreen) to identify the
areas disproportionately burdened by and vulnerable to
multiple sources of pollution. On a global scale, Pope
Francis noted in a Papal Encyclical that climate change
disproportionately affects the poor who have limited “fi-
nancial activities or resources which can enable them
to adapt to climate change or to face natural disasters,

13 http://gov.ca.gov/news.php?id=18938.
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and their access to social services and protection is
very limited.”™

Prioritize natural infrastructure solutions. An
example is to prioritize protecting natural wetlands to
provide needed habitat and other benefits such as flood
protection over developing walls to block storm surges.

Drought is another key consideration in the energy
sector. As California continues to suffer from one of the
worst droughts on record and its climate shifts toward
warmer winters with less snowpack, water conservation
and management have become increasingly important.’®
Water and energy are inextricably linked, and efforts to
better manage each resource can be mutually beneficial.
The linkage is probably most readily apparent in the
availability of hydropower: reduced snowpack affects
the availability and timing of hydropower. Further, water
delivery is energy-intensive, so water conservation
programs can reduce GHG emissions in the electricity
sector by reducing the need for energy to move, treat,

14 Encyclical Letter Laudato Si’ of the Holy Father Francis On Care for
Our Common Home, May 24, 2015. Excerpt: “Climate change is a
global problem with grave implications: environmental, social, eco-
nomic, political and for the distribution of goods. It represents one of
the principal challenges facing humanity in our day. Its worst impact
will probably be felt by developing countries in coming decades.
Many of the poor live in areas particularly affected by phenomena
related to warming, and their means of subsistence are largely
dependent on natural reserves and ecosystemic services such as
agriculture, fishing and forestry. They have no other financial activi-
ties or resources which can enable them to adapt to climate change
or to face natural disasters, and their access to social services
and protection is very limited. For example, changes in climate, to
which animals and plants cannot adapt, lead them to migrate; this in
turn affects the livelihood of the poor, who are then forced to leave
their homes, with great uncertainty for their future and that of their
children.” http://w2.vatican.va/content/francesco/en/encyclicals/
documents/papa-francesco_20150524_enciclica-laudato-si.html.

15 In January 2014, Governor Brown declared a Drought State of
Emergency. In May 2015, he put forward mandatory statewide
water cuts for the first time in the state’s history, Executive Order

B-29-15, http://gov.ca.gov/news.php?id=18910.
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and heat it. The drought also raises questions about the
reliability of water supply for natural gas, solar thermal,
and geothermal power plants that require it for process
use. The nexus between water and energy use is dis-
cussed in more detail in Chapter 8.

Air quality will be another driver of energy policy and
an important consideration in efforts to reduce GHG emis-
sions. To meet federal health-based air quality standards,
the San Joaquin Valley and South Coast air basins could
be required to cut oxides of nitrogen emissions up to 80
percent from current regulatory levels between 2023 and
2032. A key measure to meet these air quality standards
is electrification of the transportation sector, which,
coupled with increased renewables in the electricity
sector, is critical to meeting GHG reduction goals. Recent
research shows, however, that the largest sources of
criteria pollutants, such as oxides of nitrogen, in the South
Coast Air Basin, are not necessarily the most important
sources of GHGs, so reductions in air pollution may not
be proportional to GHG reductions, and vice versa. This
conclusion highlights the need for vigilance in achieving
both climate and air quality goals.'®

California’s Leadership in
Addressing Climate Change

In issuing Executive Order B-30-15 to reduce GHG emis-
sions 40 percent by 2030, the Governor not only set a
bold policy for California, but also provided an example
for other nations and sub-national bodies. The United
Nations Framework Convention on Climate Change
Executive Secretary Christiana Figueres said, “California’s
announcement is a realization and a determination that
will gladly resonate with other inspiring actions within the
United States and around the globe.”

In May 2013, the Governor joined more than 500
world-renowned researchers and scientists in releasing a

16 Joint Agency Workshop on Climate Adaptation Opportunities for
the Energy Sector, July 27, 2015, http://www.energy.ca.gov/2015_
energypolicy/documents/2015-07-27_cpuc_presentations.php.
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call to action on climate change.” The “consensus docu-
ment” translates key scientific climate findings on climate
change and other threats to humanity into one 20-page
document that aims to help bridge scientific research

and policy. This document informed development of the
Governor’s climate change policy.

Achieving deep GHG emission reductions will require
unprecedented levels of coordination with business, the
private sector, and local, state, and federal government.
For example, on August 3, 2015, President Obama and
the U.S. Environmental Protection Agency announced the
Clean Power Plan to help reduce carbon pollution from
power plants nationwide.' The Clean Power Plan sets
carbon pollution reduction goals for the power sector at
32 percent below 2005 levels by 2030, and emissions of
sulfur dioxide from power plants 90 percent lower.” In a
statement made the same day, Energy Commission Chair
Robert B. Weisenmiller said, “California is a strong sup-
porter of this commonsense plan to cut carbon pollution
from power plants and will continue to lead the way in
reducing greenhouse gas emissions.”?

California is working on multiple geographic and
administrative levels to create and implement a coher-
ent strategy that reduces GHG emissions and minimizes
vulnerabilities to ongoing and future climate changes.
The California Air Resources Board is embarking upon
a second update to the scoping plan to reduce GHG
emissions. The California Natural Resources Agency will
update its state climate adaptation strategy, Safeguarding

17 Scientific Consensus on Maintaining Humanity’s Life Support
Systems in the 21st Century: Information for Policy Makers, May
21, 2013, http://mahb.stanford.edu/consensus-statement-from-

global-%20scientists.

18  https://www.whitehouse.gov/the-press-office/2015/08/03/
fact-sheet-president-obama-announce-historic-carbon-pollution-

standards.

19 http://www.epa.gov/airquality/cpp/fs-cpp-overview.pdf.

20 http://www.energy.ca.gov/releases/2015_releases/2015-08-03_

Weisenmiller_statement_re_clean_power_nr.html.
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http://www.epa.gov/airquality/cpp/fs-cpp-overview.pdf
http://www.energy.ca.gov/releases/2015_releases/2015-08-03_Weisenmiller_statement_re_clean_power_nr.html
http://www.energy.ca.gov/releases/2015_releases/2015-08-03_Weisenmiller_statement_re_clean_power_nr.html

California, every three years. The Energy Commission is
leading the preparation of this plan for the energy sector
in cooperation with the CPUC and the Department of
General Services. State agencies are implementing the
Climate Action Team Climate Change Research Plan for
California,?" which is designed to promote fast and effi-
cient GHG reduction while bolstering adaptive capabilities
across California.

Governor Brown has signed accords to fight climate
change with leaders from Mexico, China, Canada, Japan,
Israel, and Peru. On May 19, 2015, Governor Brown signed
the Under 2 MOU, an agreement with international leaders
from 11 other states and provinces?? to limit the increase in
global average temperature to below 2 degrees Celsius (3.6
degrees Fahrenheit), the upper boundary of global tem-
perature rise suggested by the Intergovernmental Panel on
Climate Change for avoiding catastrophic climate change.?
By signing the Under 2 MOU agreement, subnational
leaders commit to either reduce GHG emissions 80 to 95
percent below 1990 levels by 2050 or achieve a per capita
annual emission target of less than 2 metric tons by 2050.

The MOU will enhance cooperation by developing
targets to support long-term reduction goals, sharing best
practices to promote energy efficiency and renewable
energy, working together to increase the use of zero-
emission vehicles, ensuring consistent monitoring and

21 California Environmental Protection Agency, Climate Action Team,
Climate Change Research Plan for California, February 2015,
http://www.climatechange.ca.gov/climate_action_team/reports/

CAT_research_plan_2015.pdf.

22 The signatories include California, USA; Acre, Brazil; Baden-
Wiirttemberg, Germany; Baja California, Mexico; Catalonia, Spain;
Jalisco, Mexico; Ontario, Canada; British Columbia, Canada;
Oregon, USA; Vermont, USA; Washington, USA; and Wales, UK.
The Mexican state of Chiapas and Cross River State in Nigeria
joined in June, and the Rhone-Alpes region in France, Scotland,

Spain’s Basque Country and Quebec joined in July 2015.

23 New, Mark, Diana Liverman, Heike Schoder, and Kevin Anderson,
2011, “Four Degrees and Beyond: The Potential for a Global
Temperature Increase of Four Degrees and Its Implication,” Phil.

Trans. R. Soc. A363: 6-19.
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reporting of GHG emissions, reducing short-lived climate
pollutants to improve air quality, and calculating the an-
ticipated impacts of climate change on communities.?*

The Governor continues to develop a growing coalition
of sub-national jurisdictions that commit to the Under 2
MOU. In his 2016 state-of-the-state address, the Governor
said “The Paris climate agreement was a breakthrough and
California was there leading the way. Over 100 states, prov-
inces, and regions have now signed on to our Under 2 MOU.
The goal is to bring per capita greenhouse gases down
to two tons per person. This will take decades and vast
innovation. But with SB 350, we’re on our way.”? As of the
conclusion of the United Nations Climate Change Conference
in Paris in December 2015, the 127 jurisdictions that signed
the Under 2 MOU represented more than 729 million people
in both developed and developing countries and more than
$20.4 trillion in a combined gross domestic product, equiva-
lent to more than a quarter of the global economy.?

California was also one of the 14 members of the
International Zero-Emission Vehicle Alliance to pledge at
the United Nations’ climate-change conference to strive
to have all new cars sold within their jurisdictions be
emissions-free by 2050.

The United Nations Climate Change Conference in
Paris was convened to develop an agreement among
nations worldwide to sufficiently reduce GHG emissions
to avoid catastrophic climate change. On December 12,
2015, nearly 200 nations reached an agreement to com-
mit to lowering greenhouse gas emissions to avoid a 2
degrees Celsius increase in global average temperature,
above pre-industrial levels, and efforts toward a 1.5
degree Celsius goal.?

24 http://gov.ca.gov/news.php?id=18964.

25 https://www.gov.ca.gov/news.php?id=19280.

26 https://www.gov.ca.gov/news.php?id=19285.

27 United Nations Framework Convention on Climate Change, Adop-
tion of the Paris Agreement, December 12, 2015,

http://unfccc.int/resource/docs/2015/cop21/eng/109r01.pdf.
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The agreement depends on countries submitting na-
tionally determined contributions, tailored to their specific
circumstances, to progressively reduce GHG emissions.
Countries will be required to reconvene every five years,
starting in 2020, with updated plans to strengthen
their emission reductions. Under the pact, each country
will voluntarily set plans to cut emissions but is legally
required to reconvene every five years starting in 2023
to publicly report on progress toward their plans to cut
emissions. They are also required to use a universal ac-
counting system to monitor and report on their emissions
levels and reductions. The agreement also allows for in-
ternational and subnational jurisdictions to work together
to reduce emissions more directly, through internationally
traded mitigation outcomes, or ITMOs. These have the
potential to include carbon markets like California’s.

The United Nations Secretary-General Ban Ki-moon
said, “For the first time, we have a truly universal agree-
ment on climate change, one of the most crucial problems
on earth.” Governor Brown issued the following statement
on the global climate pact: “This is a historic turning point
in the quest to combat one of the biggest threats facing
humanity. Activists, businesses, and sub-national leaders
now need to redouble their efforts and push for increas-
ingly aggressive action.”

Reducing GHG emissions is the challenge of today
and for the next several decades. To meet the global
temperature goals of the Paris Agreement and the Under2
MOU, transforming the energy sector is of paramount im-
portance in the next few years. The policies put forward
in this report aim to help California achieve its state-man-
dated 2030 and 2050 GHG reduction goals, with an eye
toward rapid improvements over the next few decades.
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CHAPTER

Energy Efficiency

California has long been a leader in advancing building
energy efficiency. Over the last 40 years, California has
implemented cost-effective building codes and appliance
standards that have saved consumers billions of dollars.

A variety of ratepayer-funded programs, from financial
assistance to workforce education and public outreach, are
helping businesses and homes reduce energy costs and
carbon emissions. Efficiency is also reducing California’s
energy infrastructure costs by easing the energy demand
that must be met by either fossil or renewable generation.
Within the electricity sector, efficiency can reduce infra-
structure needs and lower renewable electricity procure-
ment requirements and similarly allow greater electric
infrastructure flexibility as the state moves toward electri-
fied transportation. Past successes in energy efficiency
have helped limit electricity consumption growth to roughly
1 percent annually, and natural gas consumption growth to
nearly zero. (See Chapters 5 and 6, respectively, for recent
trends in electricity and natural gas consumption.)

But California needs to increase significantly energy
efficiency in buildings to meet its aggressive greenhouse
gas (GHG) emission reduction goals. Commercial and
residential buildings account for nearly 70 percent of
California’s electricity consumption and 55 percent of
its natural gas consumption. New efforts must activate
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efficiency markets that truly compete with other energy
supplies. A clear focus on the existing building stock, with

a great potential to reduce current levels of energy usage,
is warranted.

This chapter discusses the Energy Commission’s
efforts to improve the energy efficiency of the existing
building stock. The chapter also discusses progress by
the investor- and publicly owned utilities in meeting their
energy efficiency goals, progress in implementing the
Clean Energy Jobs Program (created through enactment
of Proposition 39) and progress in advancing the state’s
zero-net-energy goals.

Existing Building
Energy Efficiency

Assembly Bill 758 (Skinner, Chapter 470, Statutes of
2009) (AB 758) recognized the need for California to ad-
dress climate change through reduced energy consump-
tion in existing buildings. As part of his January 2015
inaugural address, Governor Edmund G Brown Jr. included
a GHG reduction goal to double the expected energy ef-
ficiency savings from existing buildings.



Senate Bill 350 (De Ledn, Chapter 547, Statutes
of 2015) (SB 350) codified and built on the Governor’s
goal. The bill included provisions that will, among others
things, set a similar goal of doubling energy efficiency
savings by 2030, require the Energy Commission, in
collaboration with the California Public Utilities Com-
mission (CPUC), to establish annual targets toward the
2030 goal, and report progress every two years starting
with the 2079 IEPR. By November 1, 2017, the Energy
Commission must establish annual targets for statewide
energy efficiency savings and demand reduction that
will achieve a cumulative doubling of energy efficiency
savings among electricity and natural gas end uses
by 2030. SB 350 requires these targets to be set in
collaboration with the CPUC and local publicly owned
utilities, and in a public process with opportunities for
other stakeholder input. The bill also requires the CPUC
to revisit its rules governing energy efficiency programs,
both to authorize a broader array of program types
and to tie incentive payments to measurable efficiency
results. Where feasible and cost-effective, the bill
requires that energy efficiency savings be measured with
consideration toward the overall reduction in normal-
ized metered electricity and natural gas consumption.
The bill also requires the Energy Commission to update
its Existing Building Energy Efficiency Action Plan every
three years. All these activities will require more de-
tailed, localized, and sector-specific analyses of energy
efficiency and demand. Potential impacts from the bill on
the Energy Commission’s electricity demand forecasting
are discussed further in Chapter 5. Finally, SB 350 also
requires the Energy Commission (with input from other
agencies and the public) to prepare a study by January 1,
2017, that will identify barriers to energy efficiency and
weatherization investments for low-income customers
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and disadvantaged communities, as well as recommen-
dations for increasing access to such investments.

Most existing buildings have cost-effective opportuni-
ties for improving their energy performance. An illustration
of the age of homes in the state can be seen in Figure 3. In
the last decade California’s building standards have required
high levels of efficiency, such that older buildings that were
once upgraded and buildings built to code five or more
years ago also have significant energy savings potential.

Doubling the rate of energy savings from existing
building efficiency improvement projects would result
in lower total building energy use in 2030 than in 2014,
despite significant population and economic growth, and
is equivalent to a 20 percent reduction in usage compared
to projected 2030 levels. The Existing Buildings Energy
Efficiency Action Plan, adopted by the Energy Commission
in September 2015, introduces strategies to set California
on a path to achieve this goal.? The plan articulates the
vision of robust and sustainable efficiency markets that
deliver multiple benefits to building owners and occupants
through physical and operational improvements to exist-
ing homes, businesses, and public buildings.

The plan describes five discrete goals and delineates
multiple strategies to achieve each goal. The plan goals are:

1. Increased government leadership in energy efficiency.

2. Data-driven decision making.

3. Increased building industry innovation and performance.

4. Recognized value of energy efficiency.

5. Affordable and accessible energy efficiency solutions.

28 California Energy Commission. 2015. Existing Buildings Energy Ef-
ficiency Action Plan. Publication Number: CEC-400-2015-013-F,
http://docketpublic.energy.ca.gov/PublicDocuments/15-1EPR-05/
TN206015_20150904T153548_Existing_Buildings_Energy_Ef-

ficiency_Action_Plan.pdf.
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Figure 3: Single- and Multi-family Homes by Decade of Construction
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Within each of these goals are multiple strategies,
each with responsible entities and time frames identified.
Figure 4 outlines the overall implementation schedule for
the strategies that constitute the five goals.

California’s building stock accounts for more than
one-quarter of GHG emissions statewide. In 2013 (the
most recent year data are available) residential and
commercial end uses each accounted for 13.3 percent of
statewide GHG emissions. This includes both fossil fuel
consumption on-site (for example, gas or propane for
heating), as well as upstream emissions from electricity
that served those sectors.?®

29 California Air Resources Board, GHG Emission Inventory — 2015
Edition, http://www.arb.ca.gov/cc/inventory/data/data.htm. Data
from Energy Commission staff. Emissions from the electricity sec-
tor are broken down based on energy consumption data for 2013.

The 40 percent GHG reduction target established by
Governor Brown’s Executive Order B-13-05 cannot be
met within the building sector unless private capital and
market forces are brought to bear; current ratepayer- and
taxpayer-funded efficiency efforts will not be sufficient
alone. Private capital in the range of $10 billion annually
will need to be invested in California’s existing building
stock. Efficiency certainly can and should compete with
other energy supply resources, but its importance goes
beyond that basic energy resource contribution. Efficiency
represents a highly cost-effective optimizing strategy,
which can both reduce the size of the overall problem
and enable diverse clean supply resources to coexist on
the grid. Growing the energy efficiency enterprise and
achieving its full range of benefits requires resolving the
significant transaction costs and information vacuums
that constrain this market.
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Figure 4: Existing Buildings Energy Efficiency Action Plan Implementation Schedule
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Figure 5: Reduced Energy Consumption by Doubling Energy Efficiency in Existing Buildings
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Figure 5 shows the approximate reduction in building
energy consumption per capita that will be necessary to
double energy efficiency savings in existing buildings. The
purple line atop the chart assumes achievement of energy
efficiency from adopted and funded policies, standards,
and programs (also known as “committed savings”).

The orange wedge represents savings projected to occur
via planned California and national appliance efficiency
standards, increasing building energy efficiency standards
through 2022, and continuous implementation of ratepay-
er-funded energy efficiency programs. The blue wedge
represents a doubling thereof, achieved in part by ef-
ficiency savings from investments and behavioral changes
made by consumers and businesses outside incentive
programs. This doubling will require both new efforts and

revised approaches to encouraging energy efficiency gains.

As part of developing the 2075 IEPR, and in explicit
relation to its parallel effort to finalize the AB 758 Action
Plan, the Energy Commission held multiple workshops
to present staff information and receive comments from
state and federal agencies, private stakeholders, and the
public. Participants discussed issues and opportunities on
the overall approach toward meeting the Governor’s goal
to double the expected energy efficiency savings from
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existing buildings, and specifically focusing on relatively
complex but high-priority topics and strategies from the
AB 758 Draft Action Plan. Workshop topics included an
introduction to the plan in general, improved data access,
energy benchmarking for buildings, local government
leadership, zero-net-energy buildings, plug-load effi-
ciency, and building efficiency standards as they apply to
existing buildings.*® The now adopted AB 758 Final Action
Plan is thus the most complete expression of the collec-
tion of strategies that could achieve a doubling of EE, in
conformance with the goals set by Governor Brown and
formalized in SB 350.

Local Government Leadership

Local governments have unique connections to their
constituents and can effectively implement both vol-
untary and mandatory programs to increase existing
building energy efficiency, not only in their own govern-
ment buildings, but in homes and businesses in their

30 All workshop notices, agendas, presentations, transcripts, and
written comments from the 2075 IEPR’s previous energy ef-
ficiency workshops are available online at https://efiling.energy.
ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-05.


https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-05
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-05

communities. However, one of the major challenges for
many local governments is the lack of consistent funding
sources for sustainability activities. The plan includes the
recommendation that the Energy Commission modify the
deployment of some remaining funds from the American
Recovery and Reinvestment Act local government efforts,
in order to improve effectiveness. The Energy Commission
would award, via a competitive process, around $8 million
of remaining American Recovery and Reinvestment Act
funds to innovative local governments and those of rela-
tively disadvantaged communities, whose plans include
initiatives that promise to enable greater flow of energy
efficiency projects in their jurisdictions and beyond. The
available funds are a tiny fraction of the need for local
government support in this area, and the Energy Com-
mission will seek to demonstrate success as a basis for a
future broadening.

Data for Informed Decisions

Data access is critical to increase the scale of energy ef-
ficiency upgrades in California buildings. Every part of the
market, from building owners and occupants to contrac-
tors, product manufacturers, and investors, needs access
to data on actual efficiency upgrade equipment, costs,
and savings. Experience has shown that modeled esti-
mates will not suffice; knowledge of realized costs and
measured savings reduces risks. Consumers hesitate to
invest in energy efficiency improvements in part because
they lack the information needed to understand these
investments in concrete terms. The same can be said of
the contractors who sell and install these projects, and
lenders who finance them.

The California Solar Initiative (CSI) provides a highly
relevant example of public data producing tremendous
market value. The CSI program produced a public data-
base of all photovoltaic (PV) systems installed in California
that received program incentives. The database includes
system costs, rebate amount, system size, zip code,
installing contractor, project completion time, equipment
brand, and other important data for each of more than
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150,000 installations. As rebates have been exhausted
for much of the CSI, going forward the database will be
populated with investor-owned utilities’ net energy meter-
ing®' interconnection data per direction by the California
Public Utilities Commission.

This database is a valuable source of information to
both the PV industry and the public. Figure 6 highlights
some of the many statistics available on the California
Solar Statistics website with CSI data and investor-owned
utilities’ net energy metering interconnection data.*

In contrast, the measurement and evaluation reports
funded by the California Public Utilities Commission
(CPUC) on energy efficiency programs are focused spe-
cifically on verifying the savings claimed by the investor-
owned utilities. The underlying project and cost data are
not provided to the public nor to the building industry in
ways that support financial decision-making or business
opportunity assessments. The publicly owned utility (POU)
energy efficiency reports to the Energy Commission simi-
larly do not contain this sort of information. Data similar
to that from the California Solar Initiative database should
be made publicly available for all efficiency projects in the
state that take advantage of ratepayer-funded financial
assistance.

Building owners also need easy, routine access to
their building energy use data so that ongoing bench-
marking, monitoring, and efficiency opportunity identifica-
tion can be integrated into their core business practices.
Building owners of multi-tenant buildings almost always
struggle with burdensome processes to acquire whole
building energy use data from utilities.

State and local governments need access to building
energy-use data, along with relevant building characteris-
tics, to establish baselines and track progress toward effi-

31  Net energy metering is a billing mechanism that credits solar en-

ergy system owners for the electricity they add to the grid.

32 More statistics compiled from the California Solar Statistics
database, as well as the original data set, are available at

https://www.californiasolarstatistics.ca.gov/.


https://www.californiasolarstatistics.ca.gov/
http://www.californiasolarstatistics.ca.gov/

Figure 6: Example Screenshot from California Solar Statistics Website
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Source: Go Solar California, www.californiasolarstatistics.ca.gov/. Image taken August 4, 2015. As of January 2016, solar projects had increased to
more than 450,000, and megawatts installed had increased to more than 3,600.

ciency goals. Local governments often lack the resources
and the data access to identify the energy savings
potential of the commercial buildings and homes in their
jurisdictions. Local governments need this information,
for example, to assess efficiency potential as part of their
climate action plans.

The smart meter infrastructure in much of California
provides a transformative opportunity to measure and
monitor electricity usage at a much finer level of detail
than what was historically possible.®® This infrastruc-
ture should allow consumers to access their usage data
easily and routinely, along with simple, reliable tools to

33 Assembly Bill 793 (Quirk, Chapter 589, Statutes of 2015)
supports this goal by allowing utilities to provide incentives for
energy management technologies that enable customers to better
understand and manage their energy use.

extract actionable recommendations from the data. These
data allow consumers to compare their usage with peer
groups, monitor and track their usage over time, and/or
share their data (if they so choose) with any number of
analytics firms that can help them gain a better under-
standing of their energy usage and savings opportunities.
Data access is the first step to behavioral and operational
efficiency improvements that have great potential to opti-
mize energy use. The standardized availability of granular
usage data would also enable California policy makers

to rely on savings verification approaches that could be
implemented more quickly, systemically and at lower
cost. The Energy Commission is working with the CPUC to
identify existing data that could meet some of these mar-
ket needs. The Energy Commission will also update its
Title 20 data collection regulations in 2016 to obtain data


http://www.californiasolarstatistics.ca.gov/

needed both for improved long-term demand forecasting
per SB 350 and to implement specific strategies of the AB
758 Action Plan.

For energy efficiency and other demand-side re-
sources to displace traditional energy supply resources
reliably, the market needs the data collection and analysis
infrastructure to determine efficiency savings at the local
distribution level. Depending on the specific need, mea-
surement could be done over time on a specific project or,
likely more commonly, for a group of projects collectively.
Pacific Gas and Electric (PG&E) and the U.S. Department
of Energy (U.S. DOE) sponsored work in this area for com-
mercial whole-building efficiency project savings verifica-
tion.* The Open EE Meter platform3®® may be used soon in
California utility programs to verify and track whole-house
upgrade project savings. The Energy Commission and the
CPUC should build on these nascent efforts to encourage
development of measurement and verification protocols
that can be used by the market to quantify efficiency sav-
ings quickly and effectively. This could improve customer
confidence, enable differentiation among contractors,
and ultimately enable groups of efficiency projects to be
bid into energy supply procurement auctions, for example
within the CPUC’s Long-Term Procurement Process.

Commercial and Multi-family
Energy Benchmarking

Benchmarking is the comparison of a building’s energy
usage to that of other like buildings, to understand its
relative energy performance. Public disclosure of a subset
of benchmarking information can inform the broader
marketplace for mobilization of cost-effective improve-
ments. In 2007 California passed Assembly Bill 1103 (Sal-
dana, Chapter 533, Statutes of 2007), the nation’s first
statewide commercial building energy use benchmarking

34 Jump, Price, Granderson, and Sohn, Functional Testing Protocols
for Commercial Building Efficiency Baseline Modeling Software,

Lawrence Berkeley National Laboratory, LBNL-6593E, 2014.

35 http://www.openeemeter.org.
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and disclosure law, and in 2013 the Energy Commission
adopted implementing regulations. The program was
largely ineffective, in part due to the transaction costs of
compliance, primary among them the difficulty of obtain-
ing whole-building energy use data from utilities.

California’s most progressive local governments have
already implemented or are planning to implement local
benchmarking ordinances. The success of these programs
has also been thwarted by the inaccessibility of whole-
building data. Other local governments have been waiting
for the data access issue to be resolved before they
propose benchmarking ordinances in their jurisdictions.

Other significant factors were the complications
created by having the process triggered by a private
transaction, and the requirement to limit disclosure to only
the parties to that transaction. Just three percent or fewer
of California’s commercial buildings were subject to this
law each year.

The Action Plan therefore recommended a broader
statewide benchmarking and disclosure program for the
state’s large commercial and multifamily buildings, in
which owners would benchmark their buildings periodi-
cally, with eventual public disclosure of benchmarking
metrics. This type of benchmarking and disclosure pro-
gram builds upon what a number of large U.S. cities have
implemented over the last several years.

The difference between the two approaches is shown
in Figure 7, where blue bars represent the nonresidential
floor space benchmarked under AB 1103 (covering units
greater than 10,000 square feet at time of transaction),
while red bars represent a benchmarking system where
units greater than 50,000 square feet are benchmarked at
regular intervals.

Assembly Bill 802 (Williams, Chapter 590, Statutes
of 2015) addresses the impediments identified during
implementation of AB 1103, by replacing the existing
statutory language with new provisions that put in place a
more workable, broad statewide benchmarking and public
disclosure program. Among these new provisions, AB 802
requires utilities to maintain energy usage records for all
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Figure 7: Comparison of Floor Space Covered by Benchmarking Strategies
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buildings to which they provide service, and to provide
combined energy usage data to the owner, owner’s agent,
or operator of a covered building upon request. The legis-
lation also requires the Energy Commission to adopt regu-
lations providing for the collection and public disclosure
of building energy benchmarking information. Existing
Energy Commission regulations that require protection of
confidential end-user-specific usage data will be reviewed
to ensure conformance with the provisions of AB 802.

Applying Building Energy Efficiency
Standards to Existing Buildings
Building Energy Efficiency Standards (BEES) have been
a part of California’s regulatory landscape since the
late 1970s and have had a profound cumulative ef-
fect on statewide energy consumption. The standards
make mandatory the inclusion of feasible, cost-effective
advancements in building energy efficiency and apply
both when new buildings are built and when additions and
alterations are made to existing buildings.

Over time, those requirements have steadily improved
California’s building stock, at the same time enhancing not

only energy efficiency, but also indoor air quality, thermal
stability, and occupant comfort. Measures that apply to
existing buildings are generally based on measures estab-
lished for newly constructed buildings, either by determin-
ing that the same measures are feasible and cost-effective
to implement in an addition or alteration, or by modifying a
measure established for a newly constructed building. The
standards are updated every three years, as a part of the
general updates of the California Building Code.
Compliance with the Standards is critical to achiev-
ing the savings potential that exists at the time of altera-
tion of existing buildings. Compliance is fundamentally
the responsibility of contractors and other installers, for
whom the requirements should be clear and feasible.
Homeowners and contractors should understand the
value of compliance. Local governments place highest
priority on ensuring that buildings comply with health
and safety codes. However, in the case of alterations to
existing buildings, many homeowners and contractors
fail to pull permits, such that many projects are com-
pleted without the building department’s knowledge,
preventing even basic checks on health and safety code



requirements. Inadequate funding of building depart-
ments is a major barrier to compliance with energy
codes nationwide. Solutions include increasing permit
fees and/or improved collection.3®

The 2016 update to the Standards incorporated
changes throughout the regulatory language to clarify,
simplify, and streamline regulatory requirements, and in
doing so make the standards more understandable and
more usable both for new and for existing buildings. As
the Energy Commission implements the 2076 Standards
update, the following steps can enhance the effect of
these updates on existing buildings:

Provide early publication of compliance manuals,
documents, and software. This gives builders and the
building industry additional time to familiarize themselves
with the 2016 requirements, and Home Energy Rating
System (HERS) Providers opportunity to develop their ap-
plications for approval and to train technicians in advance
of the January 1, 2017, effective date. Early availability is
particularly important for addition and alteration projects,
which often have much shorter timelines than new build-
ing projects.

Work with the CPUC and local utilities to develop and
offer early compliance incentive and training programs for
addition and alteration projects.

Work with local jurisdictions pursuing efficiency ordi-
nances for existing buildings. The Energy Commission is
aware of several jurisdictions pursuing retrofit programs
and can work with local officials to ensure compliance
with the Standards.

36 Institute for Market Transformation, $870 Million Funding Needed
to Achieve 90% Compliance with Building Energy Codes, 2011.
Available at http://www.energy.gov/sites/prod/files/gcprod/

documents/Energy_Code_Enforcement_Funding_Task_Force_-_

Fact_Sheet.pdf.
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Develop and make available online “smart” versions
of forms that can propagate information to appropriate
fields and be submitted and reviewed electronically.

Looking forward to the 2079 Standards development
cycle, the Energy Commission will take the following steps
to synergize Standards updates with Plan strategies:

Work with stakeholders, including other state agencies
and local governments, to explicitly quantify the incremental
costs of permitting and compliance for typical retrofit proj-
ects and their effect on overall measure cost-effectiveness.

Clarify and streamline the regulatory Standards
language, paying particular attention where stakehold-
ers identify added costs and other roadblocks unique to
implementing the requirements in existing buildings. This
includes tailoring the additions and alterations require-
ments to what can be practically and cost-effectively
accomplished in an existing building.

Simplify and automate, wherever possible, the compli-
ance pathways, options, and associated forms and materials
necessary for demonstrating compliance with the energy
efficiency standards. This includes implementing requested
features into the Energy Commission’s compliance software,
such as the ability to model and estimate the effects of solar
PV, and developing more advanced electronic forms that
simplify automation of compliance documentation.

Consider amendments to the Standards that establish
tailored requirements for existing multifamily buildings.
The designs of these buildings often incorporate aspects
of both nonresidential buildings and single-family homes.

Continue its collaboration with the CPUC to develop
appropriate mechanisms for offering incentives for elec-
tive projects in existing buildings (for example, additions
and alterations) that result in the buildings being brought
up to current code.
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Continue its collaboration with the CPUC, inves-
tor- and publicly owned utilities, and stakeholders such
as California Building Officials and the Contractors State
License Board in offering technical assistance, training,
education, and other support for compliance with the
Standards through the California Statewide Codes & Stan-
dards Program, including the Energy Code Ace program.

AB 802, in addition to aforementioned provisions on
benchmarking and disclosure, will also revisit the treat-
ment of utility incentives for existing buildings. Histori-
cally, utility ratepayer-funded programs tended to rely
on current building code to drive significant savings in
existing buildings, with program incentives focusing on
pushing upgrade projects “above code.” As the applicable
building code has progressively tightened, for any given
building vintage the distance in performance from existing
conditions up to compliance with current code has wid-
ened. This dynamic has, at times, increased the portion of
a project that had no program incentives available, jeop-
ardizing the project itself. AB 802 addresses this issue
by requiring the CPUC to authorize appropriate incentives
for energy efficiency measures that improve the effi-
ciency of a building from actual current conditions. This
change from “code-as-baseline” to “actual-as-baseline”
will allow for a broader array of incentive programs with
lower costs and higher potential efficiency savings. With
this change comes the opportunity for utilities to sup-
port education and incentives for customers to achieve
measurable savings on their monthly utility bills, increase
the value of their building in the real estate market, and
improve occupant comfort.

Asset Ratings

Evaluating building energy performance and identifying

opportunities for improvement are critical components of
the plan. The Energy Commission is committed to clarify-
ing the difference between, on the one hand, scoring the
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relative efficiency of building properties as assets and, on
the other, assessing the energy performance of a given
building to identify the best opportunities for occupants to
reduce energy use.

The Energy Commission intends to separate asset
ratings from performance assessments. Asset ratings
can be helpful specifically for real estate transactions
for owners and buyers to value building property. Such
asset ratings should be disclosed along with other
property details to help inform the purchase decisions of
prospective buyers.

Public Resources Code Section 25942% directs the
Energy Commission to establish criteria for a statewide
home energy rating program for homes: to create a con-
sistent, accurate, and uniform asset rating system based
on a statewide rating scale that can differentiate the
energy efficiency levels among California homes.

The Whole-House HERS rates the energy-related
characteristics of homes on a scale from 0 to 250 relative
to a reference home built to meet the 2008 BEES. Howev-
er, there has been limited market uptake of Whole-House
HERS to date. This voluntary asset-rating approach is
perceived to be expensive, and the ability of HERS Raters
to produce consistently credible ratings is in question.

Performance Assessment

An asset rating — which relates to the physical infra-
structure of a building — by its nature cannot identify
and prioritize measures that will best serve its specific
occupants. Performance assessments generally provide
recommendations that are specific to the building,
related equipment and appliances, and how the occu-
pants interact with the building. The Energy Commission
intends that performance assessment tools be deployed
by the private market, not by the government. Instead,
government’s role could be to establish a set of minimum
criteria for building performance assessment tools so

37 Warren-Alquist Act (Public Resources Code section 25000 et
seq.), http://www.energy.ca.gov/reports/Warren-Alquist_Act/.
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that the industry delivers reasonably reliable assess-
ments and consumers know what to ask for and expect
when hiring professionals to assess building efficiency
opportunities. The Energy Commission is encouraged by
the growth of affordable assessment approaches offered
by the private market and integrated into performance-
based efficiency programs, and by their integration of
modern data tools. Robust assessment tools partnered
with professional expertise will be needed to identify sig-
nificantly greater levels of energy efficiency opportunities
in homes and businesses.

The Energy Commission is working to resolve these
issues and to clarify the role of performance assess-
ments, if any, in the Whole House HERS program. In late
2012, the Energy Commission opened the HERS Order
Instituting Informational (Oll) Proceeding, Order No. 12-
1114-6, to identify potential procedures and other actions
to improve the Whole House HERS program and better
define the role of the program in the marketplace for ex-
isting building upgrades. Information gathered through the
Oll process will lead to a rulemaking specific to Whole-
House HERS. In June 2017, the Energy Commission held
a webinar to further identify the relevant issues. To inform
the update to the Whole-House regulations, the Energy
Commission is working to align California’s energy asset
rating approach with national systems and to understand
the potential role, if any, for building performance assess-
ments in the HERS Whole House program.

Efficiency Financing

New financing options for energy efficiency are emerging
in California. Indeed, a new U.S. Department of Energy
report highlights California’s position as a leading state

in clean energy finance.3® Beyond the typical first-cost
reductions offered by utility incentive programs, financing

38 U.S. Department of Energy, Energy Investment Partnerships: How
State and Local Governments Are Engaging Private Capital to Drive
Clean Energy Investments, 2016, http://energy.gov/epsa/down-
loads/energy-investment-partnerships-how-state-and-local-
governments-are-engaging-private.
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allows the full costs of efficiency projects to be borrowed
and paid back over time. Property Assessed Clean Energy
(PACE) financing is now available in some form in most
of the state, and PACE programs have, to date, provided
more than $1 billion of financing for efficiency and clean
power projects. PACE programs allow the project debt to
stay with the property, such that unpaid loan balances
can transfer with property ownership.

The California Alternative Energy and Advanced
Transportation Financing Authority (CAEATFA) man-
ages the California Hub for Energy Efficiency Financ-
ing. CAEATFA is piloting the California Hub for Energy
Efficiency Financing in collaboration with the CPUC and
the state’s investor-owned utilities. These pilot programs
are designed to increase the availability of lower-cost
financing for energy efficiency investments through-
out the state. The CPUC has allocated $65.9 million to
develop, administer, and provide credit enhancements to
the pilot programs.

The California Infrastructure and Economic Develop-
ment Bank created the California Lending for Energy and
Environmental Needs (CLEEN) Center to promote both
public and private investments in clean energy projects
for public facilities. Certain non-profit entities can also
participate in the CLEEN Center Program. The Statewide
Energy Efficiency Program focuses on energy-related
projects for state and local governments in California. The
CLEEN Center provides the financed capital needed to
implement Statewide Energy Efficiency Program projects.

These relatively new financing options are very
encouraging and support the objective in the Existing
Buildings Energy Efficiency Action Plan to scale energy
efficiency substantially by attracting private investments.

Plug-Load Efficiency

Plug loads result from devices that are plugged into power
outlets, including electronic products such as comput-
ers, TVs, and cell phones; household appliances such as
refrigerators and clothes washers; and miscellaneous
equipment such as vacuums, power tools, and battery
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chargers. Reducing plug-load energy consumption is a
key part of reducing the energy footprint of existing build-
ings. Plug-load efficiency will also be critical for meeting
the state’s goals for zero-net energy (ZNE) new buildings.
Plug-load devices, unlike some built-in energy end uses,
are typically selected by the occupant. They are often
more dependent on the occupant’s behavior and habits.
Going forward, new challenges for building designers are
making plug loads and equipment selection part of the
basic building design and educating tenants and owners
on the importance of efficient selection and operations of
their plug-in appliance purchases.

Energy use by plug loads is growing rapidly in both
the residential and commercial sectors. For example, the
average house that contained only four or five plug-load
devices 20 years ago now has as many as 65.3° Com-
bined, plug-load devices account for almost two-thirds
of California home electricity use.*® This fraction is
projected to grow to 70 percent by 2024.*' At this pace,
plug-load energy use will hinder achievement of the
state’s efficiency goals.

Appliance Efficiency Standards

The California Public Resources Code Section 25402
mandates the Energy Commission to “reduce the waste-
ful, uneconomic, inefficient, or unnecessary consumption
of energy.” The Public Resources Code authorizes the
Energy Commission to set minimum levels of operating

39 Natural Resources Defense Council, “Plug Load Efficiency Strate-
gies,” presentation at IEPR commissioner workshop on Plug Load

Efficiency, June 18, 2015.

40 Pacific Gas and Electric, Comments of Pacific Gas and Elec-
tric Company on Plug Load Efficiency written comments from
IEPR commissioner workshop on Plug Load Efficiency, http://
docketpublic.energy.ca.gov/PublicDocuments/15-IEPR-05/
TN205273_20150707T143450_Valerie_Winn_Comments_Pa-

cific_Gas_and_Electric_Company_Plug_Loa.pdf.

41 Natural Resources Defense Council, “Plug Load Efficiency Strate-
gies,” presentation at IEPR commissioner workshop on Plug Load

Efficiency, June 18, 2015.
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efficiency that will reduce the growth in energy consump-
tion. The Commission carries out this mandate by setting
energy efficiency standards for appliances that are not
regulated by the U.S. DOE. These standards are found in
Title 20 of the California Code of Regulations. The Energy
Commission, however, is often preempted by the U.S.
DOE’s authority. For example, the U.S. DOE set standards
for refrigerators, dish-washers, and clothes dryers, among
other appliances, which preempts the Energy Commission
from adopting standards for these appliances.

When the Energy Commission has adopted standards
for appliances that were not preempted, it has often set
the stage for regional and national standards. In develop-
ing and implementing standards, the Energy Commission
often works closely with other member jurisdictions in the
Pacific Coast Collaborative, an association composed of
the states of California, Oregon, and Washington, and the
Canadian province of British Columbia.

For instance, California’s television standards were
adopted by Oregon, Connecticut, and the Canadian
province of British Columbia. California’s battery chargers
standards were subsequently adopted by Oregon and Brit-
ish Columbia, and the U.S. DOE is proposing to increase
the stringency of its proposed battery charger standards
to achieve the savings of California’s standards at a na-
tional level.*? Standards for external power supplies were
adopted by all states and the international community.

In the commercial sector, plug loads consume 23
percent of the electricity in California office buildings.*?
Computers, monitors, printers, peripherals, audio-visual
equipment, and telephony comprise 86 percent of this
plug-load energy use, with computers and monitors alone

42 Standards adopted in 2012 for battery chargers will save enough
electricity to power nearly 350,000 households, all the homes

in a city roughly the size of Bakersfield. Once fully implemented,
California ratepayers will save about $306 million per year from

battery charger standards alone.

43 ECOVA, Commercial Office Plug Load Savings and Assessment:

Executive Summary, December 2011.
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accounting for about two-thirds of this amount.* If a
new energy-efficient office building contains servers, the
servers could increase plug loads share of building energy
consumption to 50 percent.*® In the residential and com-
mercial sectors, 8.3 million computers of various types
are sold in California each year.*6

For these reasons, the Energy Commission is
considering energy efficiency standards for computers,
monitors, and displays through its Title 20 authority.*
Such standards would reduce the average energy use for
a typical computer, central processing unit, and display
without affecting functionality or performance, using
available, off-the-shelf technologies. The proposed stan-
dards would save more than 2,700 gigawatt hours (GWh)
per year statewide after stock turnover. The standards,
which would take effect in January 2018, would also save
businesses and consumers an estimated $434 million on
their electricity bills.*

Plug-Load Research

Research can help ease development of appropriate
and beneficial standards. For instance, the Energy
Commission’s plug-load research is projected to result

44 California Public Utilities Commission, Energy Efficiency Strategic

Plan, Research and Technology Action Plan 2012-2015, p. 4-1.

45 New Buildings Institute and ECOVA, Plug Load Best Practices

Guide: Managing Your Office Equipment Plug Load, 2012.

46 Singh, Harinder, Ken Rider. 2015. Staff Analysis of Com-
puter, Computer Monitors, and Signage Displays. California
Energy Commision. CEC-400-2015-009-SD, http://dock-
etpublic.energy.ca.gov/PublicDocuments/14-AAER-02/

TN203854_20150312T094326_Staff_Report__FINAL.pdf.

47  California Energy Commission. 2015 Appliance Efficiency Pre-
Rulemaking — Computers, Computer Monitors, and Signage
Displays. http://www.energy.ca.gov/appliances/2014-AAER-2/

prerulemaking/.

48 Singh, Harinder, Ken Rider. 2015. Staff Analysis of Com-
puter, Computer Monitors, and Signage Displays. California
Energy Commision. CEC-400-2015-009-SD, http://dock-
etpublic.energy.ca.gov/PublicDocuments/14-AAER-02/

TN203854_20150312T094326_Staff_Report__FINAL.pdf.
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in estimated savings of $9 billion between 2005 and
2025 through adoption of three appliance efficiency
standards for televisions, external power supplies, and
battery chargers.*°

Many plug-load devices consume power even when
not in use, known as standby or idle loads, costing
consumers money while providing little or no utility. Most
of these devices lack proportionality between the energy
consumed and the useful work delivered by the device.>
About 23 percent of residential plug load is caused by
“always-on,” but not always in-use, equipment, such as
microwaves, burglar and security systems, sprinklers,
alarms, thermostats, and displays. Similarly, much of the
information technology equipment in commercial build-
ings is left on around the clock, and power management
is not being fully used.>" In September 2014, the Institute
of Electrical and Electronics Engineers announced that
software management company AGGIOS, Inc. and more
than 30 leading electronics companies began work on a
new standard for energy-proportional mobile and “wall-
powered” electronic systems. The standard will enable
specifying, modeling, verifying, designing, managing,
testing, and measuring the energy features of a device.5?

49 Battery chargers — http://www.energy.ca.gov/appliances/bat-
tery_chargers/documents/2010-10-11_workshop/2010-10-11_
Battery_Charger_Title_20_CASE_Report_v2-2-2.pdf.

Televisions — http://www.energy.ca.gov/
appliances/2008rulemaking/documents/2008-04-01_work-
shop/2008-04-04_Pacific_Gas_+_Electric_Televisions_CASE_
study.pdf.

External power supply — http://www.energy.ca.gov/
appliances/2004rulemaking/documents/case_studies/CASE_
Power_Supplies.pdf.

50 AGGIOS, “2015 IEPR Staff Workshop on Plug Load Efficiency,”
presentation at IEPR commissioner workshop on Plug Load Ef-

ficiency, June 18, 2015.

51 Ibid.

52 Business Wire, AGGIOS Heads IEEE Standardization of Unified
Hardware Abstraction (UHA) for Energy Proportional Electronic

Systems, September 22, 2014.


http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf
http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf
http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf
http://www.energy.ca.gov/appliances/2014-AAER-2/prerulemaking/
http://www.energy.ca.gov/appliances/2014-AAER-2/prerulemaking/
http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf 
http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf 
http://docketpublic.energy.ca.gov/PublicDocuments/14-AAER-02/TN203854_20150312T094326_Staff_Report__FINAL.pdf 
http://www.energy.ca.gov/appliances/battery_chargers/documents/2010-10-11_workshop/2010-10-11_Battery_Charger_Title_20_CASE_Report_v2-2-2.pdf
http://www.energy.ca.gov/appliances/battery_chargers/documents/2010-10-11_workshop/2010-10-11_Battery_Charger_Title_20_CASE_Report_v2-2-2.pdf
http://www.energy.ca.gov/appliances/battery_chargers/documents/2010-10-11_workshop/2010-10-11_Battery_Charger_Title_20_CASE_Report_v2-2-2.pdf
http://www.energy.ca.gov/appliances/2008rulemaking/documents/2008-04-01_workshop/2008-04-04_Pacific_Gas_+_Electric_Televisions_CASE_study.pdf
http://www.energy.ca.gov/appliances/2008rulemaking/documents/2008-04-01_workshop/2008-04-04_Pacific_Gas_+_Electric_Televisions_CASE_study.pdf
http://www.energy.ca.gov/appliances/2008rulemaking/documents/2008-04-01_workshop/2008-04-04_Pacific_Gas_+_Electric_Televisions_CASE_study.pdf
http://www.energy.ca.gov/appliances/2008rulemaking/documents/2008-04-01_workshop/2008-04-04_Pacific_Gas_+_Electric_Televisions_CASE_study.pdf
http://www.energy.ca.gov/appliances/2004rulemaking/documents/case_studies/CASE_Power_Supplies.pdf
http://www.energy.ca.gov/appliances/2004rulemaking/documents/case_studies/CASE_Power_Supplies.pdf
http://www.energy.ca.gov/appliances/2004rulemaking/documents/case_studies/CASE_Power_Supplies.pdf

The Energy Commission has an established track
record in research and development on this issue. Past
research by the Energy Commission’s Public Interest
Energy Research (PIER) program and the 10Us focused on
set-top boxes, component power display, external power
supplies, office electronics, battery chargers, flat-screen
televisions, home stereo/audio systems, 24/7 kiosks (for
example, ATMs), multi-media computers, and high-per-
formance and ultra-efficient hybrid computers.

Many common electronic devices such as televisions,
computers, and game consoles also lack the ability to
measure and report energy use or receive control signals,
but are designed to connect to the Internet. This makes
many devices ideal candidates for networking. The inte-
gration of plug-load controls can reduce active and idle
loads and result in better load management and response
to grid conditions. Through intelligent energy devices
(combined with information such as weather forecasts,
occupancy forecasts, and energy prices), energy effi-
ciency can be incorporated into daily practices and save
consumers money. The key to this is the development of
standardized communication and application protocols
that can identify which devices are using energy, and how
much they are using at any given time.

The Energy Commission is committed to developing
innovative solutions to plug load challenges through its
Electric Program Investment Charge (EPIC) research and
development program. In the fall of 2015, the Commis-
sion issued two solicitations to address plug loads. The
first, titled “Developing a Portfolio of Advanced Efficiency
Solutions: Plug Load Technologies and Approaches for
Buildings (GF0-15-310),” will fund the development of
next-generation plug-load efficiency technologies and
strategies for the building sector. Projects may target
devices and components that are highly inefficient, oper-
ate uncontrolled with long operating hours, and have the
potential for large energy savings (in part through power
scaling) in homes and businesses. The other solicitation
is titled “Reducing Costs for Communities and Businesses
Through Integrated Demand-Side Management and Zero

30

Net Energy Demonstrations, (GF0-15-308).” The purpose
is in part to develop novel controls and sensors or energy
management systems for heating, ventilation, and air con-
ditioning (HVAC); lighting; plug loads; and other energy-
using systems. Proposed awards for both solicitations will
be announced in early 2016.

In addition to developing innovative solutions to
plug-load challenges through EPIC research and develop-
ment grants, competitive programs for efficiency, like
the XPRIZE program, could help move the market toward
more efficient appliances. Such a program should target
market breakdowns and focus on energy-consuming
products that are preempted by federal regulations or that
don’t lend themselves well to standards, and how they
might be integrated into buildings of the future. Funding
from sources such as private foundations, federal grant
programs, or a legislative appropriation would be needed
to implement such a program.

Utility Energy
Efficiency
Procurement

California utilities have been offering energy efficiency
programs to their customers since the 1970s. The CPUC
oversees the energy efficiency programs of the 10Us,
while the POUs regulate their own energy efficiency
programs. These programs help reduce emissions, are
the lowest-cost energy resource option, and play signifi-
cant roles in meeting California’s energy and climate
policy objectives.

The Legislature has passed several bills to promote
increased energy efficiency via utilities’ involvement in
California. Senate Bill 1037 (Kehoe, Chapter 366, Statutes
of 2005) requires the I0Us to meet unmet resource needs
through all available energy efficiency that is cost-
effective, reliable, and feasible. SB 1037 also requires the



Table 1: CPUC Goals and 10U Evaluated Savings for 2010-2012

2010-2012 PG&E
CPUC Goals

Electricity Savings (GWh) 3,110
Peak Savings (MW) 703
Natural Gas (MMth) 49
10U Reported Savings

Electricity Savings (GWh) 3,924
Peak Savings (MW) 703
Natural Gas (MMth) 68
CPUC Evaluated Savings

Electricity Savings (GWh) 3,256
Peak Savings (MW) 553
Natural Gas (MMth) 53

Performance against 2010-2012 Goals
Percent of GWh Goals

Percent of MW Goals

Percent of MMth Goals

105%
79%
108%

SCE SDG&E SCG Total
3,316 540 - 6,966
727 107 = 1,537

- 11 90 150
4,458 786 - 9,168
825 129 = 1,657

- 4 83 155
3,859 630 - 7,745
652 103 = 1,308

- 9 111 173

116% 17% -
90% 96% =
- 79% 123%

M11%
85%
115%

Source: CPUC 2010-2012 Energy Efficiency Annual Progress Evaluation Report, March 2015.

CPUC, in collaboration with the Energy Commission, to
identify all potentially achievable cost-effective electric
and natural gas energy efficiency measures for the 10Us,
set targets for achieving this potential, review the energy
procurement plans of the 10Us, and consider cost-effec-
tive supply alternatives such as energy efficiency. More
recently, SB 350 requires the CPUC to review and update
policies governing investor-owned utilities’ efficiency
programs as part of the state’s 2030 goals for energy
efficiency savings.

In addition to these 10U requirements, SB 1037
requires that all POUs, regardless of size, report invest-
ments in energy efficiency programs annually to their
customers and to the Energy Commission. Assembly Bill
2021 (Levine, Chapter 734, Statutes of 2006) requires
the Energy Commission, along with the CPUC, to develop
a statewide estimate of energy efficiency potential along
with statewide annual targets over a 10-year period for
California’s 10Us and POUs. (California also has several

31

community choice aggregators [CCAs] that offer energy
efficiency programs to their customers. Due to data limi-
tations, however, the CPUC can develop goals only by 10U
service territories rather than by program administrator,
which means there are no separate goals for CCAs.)

SB 350 strengthened these earlier requirements by
directing the Energy Commission to establish a mandatory
energy efficiency goal for each utility that is to be reached
by 2030. Furthermore, AB 802 includes a provision that
reinforces Energy Commission access to detailed energy
usage and billing information for all utilities. Such data
are significant building blocks for improving and localizing
projections of energy efficiency savings within Energy
Commission forecasts.

Investor-Owned Utilities Progress
and Update

The CPUC released a report in March 2015 with the
evaluation, measurement, and verification (EM&V) results



Table 2: CPUC Goals and 10U Reported Savings for 2013 and 2014

2013 PG&E
CPUC Goals

Electricity Savings (GWh) 853
Peak Savings (MW) 145
Natural Gas (MMth) 21
10U Reported Savings

Electricity Savings (GWh) 1,080
Peak Savings (MW) 191
Natural Gas (MMth) 31
2014 PG&E
CPUC Goals

Electricity Savings (GWh) 832
Peak Savings (MW) 132
Natural Gas (MMth) 21
10U Reported Savings

Electricity Savings (GWh) 1,084
Peak Savings (MW) 196
Natural Gas (MMth) 30

SCE SDG&E SCG Total
922 221 - 1,996
181 43 = 369

- 2 24 47

1,145 221 - 2,446

193 33 = 417
- 1 25 57

SCE SDG&E SCG Total
924 212 = 1,968
177 4 - 350

= 2 23 46
1,216 237 = 2,537
211 42 - 449

- 2 27 59

Sources: 2013-2014 goals are from CPUC Decision 12-11-015, November 8, 2012. Reported savings numbers are from the I0Us’ Annual Reports

and are unevaluated savings numbers.

for the 2010—2012 10U portfolio cycle.*® Collectively, the
2010-2012 evaluated savings from energy efficiency
programs administered by the 10Us exceeded the goals for
energy and gas savings but fell short in peak savings num-
bers. About 90 percent of the savings achieved during this
program cycle occurred in the commercial and residential
sectors. The majority of the electricity savings came from
lighting measures and HVAC upgrades. Table 1 summa-
rizes the goals, reported savings, and evaluated savings
for each 10U during the 20102012 program cycle.

For 2013 and 2014, efficiency savings have been
estimated by 10Us but not yet verified by third-party
evaluators. However, according to the I0U estimates, the

53 CPUC, 2010-2012 Energy Efficiency Annual Progress Evaluation
Report, March 2015. Available at http://www.cpuc.ca.gov/NR/
rdonlyres/052EDOED-D314-4050-9FAA-198E45480C85/0/EE-
Report_Main_Book_v008.pdf.
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I0Us collectively surpassed their electricity, peak, and gas
savings goals set by the CPUC. For 2013, Pacific Gas and
Electric (PG&E), Southern California Edison (SCE), and
Southern California Gas Company (SoCal Gas) reported
meeting all of their goals, while San Diego Gas & Electric
Company (SDG&E) fell slightly short in achieving its peak
and gas goals. For 2014, all the I0Us reported meeting
their goals. Lighting measures and HVAC again made up
the majority of electricity savings, while natural gas sav-
ings came from process improvements in the industrial
sector. For this two-year cycle, the CPUC approved more
than $1.7 billion dollars for the I0Us to spend on energy
efficiency programs and more than $78 million to be
spent on EM&V studies.

Table 2 summarizes these 2013 and 2014 results. The
estimated 2013 and 2014 energy savings of 2,446 GWh
and 2,537 GWh represented about 1.2 percent of overall
electricity consumption for each year. (These savings are


http://www.cpuc.ca.gov/NR/rdonlyres/052ED0ED-D314-4050-9FAA-198E45480C85/0/EEReport_Main_Book_v008.pdf
http://www.cpuc.ca.gov/NR/rdonlyres/052ED0ED-D314-4050-9FAA-198E45480C85/0/EEReport_Main_Book_v008.pdf
http://www.cpuc.ca.gov/NR/rdonlyres/052ED0ED-D314-4050-9FAA-198E45480C85/0/EEReport_Main_Book_v008.pdf

self-reported estimates, not yet independently verified by
third-party evaluators.)

In past years, the CPUC approved three-year energy
efficiency program cycles, most recently 2010-2012.
Often, these three-year program cycles are followed by a
one- or two-year bridge period, such as 2013-2014. In
November 2013, the CPUC released an order instituting
rulemaking establishing a proceeding that would address
post-2014 energy efficiency issues.>* Some of the key ob-
jectives of this proceeding include greater funding stability
for energy efficiency program administrators and imple-
menters; reduced transaction costs for program implemen-
tation; better coordination with demand forecast, procure-
ment planning, and transmission planning; and transparent
program evaluations and timely use of that information to
enhance energy efficiency portfolios.

The first phase of the proceeding concluded in
October 2014 with Decision D.14-10-046, which autho-
rized 10-year funding of the energy efficiency portfolio
(through 2024) at current levels. The current (second)
phase of the proceeding is developing the review and
approval processes for this 10-year funding authoriza-
tion, which the CPUC is referring to as a “rolling portfolio
cycle,” and which should avoid the stop/start nature
of the previous triennial portfolio cycles and promote
long-term energy efficiency projects. In addition, a longer
portfolio period will project a firm future commitment to
consistent funding for energy efficiency programs.

Several proposed decisions describing the new rules
of engagement associated with the rolling portfolio cycle
were made public in the fall of 2015, and the CPUC voted
to adopt D. 15-10-028 in October 2015. One of the key
changes that the proposed decision identifies is the use
of a clear timeline for coordinating various activities in the
regulatory process, including technical updates, program

54 CPUC, Order Instituting Rulemaking Concerning Energy
Efficiency Rolling Portfolios, Policies, Programs, Evaluation, and
Related Issues, November 21, 2013, http://docs.cpuc.ca.gov/
PublishedDocs/Published/G000/M081/K631/81631689.PDF.
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design and portfolio planning, program operations, and
program reporting and evaluation. This approach will al-
low for different types of EM&V studies, including studies
with faster turn-around times, and will allow EM&V results
to be incorporated into the portfolio on a timelier and
more frequent basis.

Another evaluation approach is to have energy savings
assessed by an independent party such as the California
Technical Forum. The California Technical Forum is a col-
laboration of statewide energy efficiency experts who issue
guidelines, templates, and protocols to support statewide
measure development and savings estimates. By using the
California Technical Forum for parts of the EM&V process,
the technical evaluation for most common measures could
be streamlined and transaction costs reduced.

Publicly Owned Utilities

California’s POUs energy efficiency programs are also

an essential component in managing growing electricity
demand and reducing GHG emissions. The more than 40
POUs in the state provide nearly one-quarter of Califor-
nia’s total electricity supply; the 15 largest POUs represent
roughly 95 percent of the POU electricity sales. Similar

to 10Us, POUs administer programs designed to increase
energy efficiency within their territories. POUs are organized
in various forms, including municipal districts, city depart-
ments, irrigation districts, or rural cooperatives.

Following legislative mandates, for almost a decade,
the California Municipal Utilities Association (CMUA) has
annually filed the Energy Efficiency in California’s Public
Power Sector status report on behalf of the POUs. Energy
Commission staff assesses the progress made specifi-
cally by POUs and discusses efforts to help POUs increase
the amount of energy efficiency in their service territories.

POU Annual Program Expenditures and
Savings

In 2014, POUs spent a combined $170 million on energy
efficiency programs, a 26 percent increase over 2013.
The POUs’ electricity savings totaled 625 GWh in 2014, an


http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M081/K631/81631689.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M081/K631/81631689.PDF

Table 3: 2013 and 2014 POUs Efficiency Savings and Expenditures

LADWP

Electricity Savings (Gigawatt hours)
Demand Reduction (Megawatt )
Efficiency Expenditures ($ Millions)
SMUD

Electricity Savings Gigawatt hours
Megawatt

Efficiency Expenditures ($ Millions)
34 Other POUs*

Electricity Savings (Gigawatt hours)
Demand Reduction (Megawatt)
Expenditures ($ Millions)

POU Total

Electricity Savings (Gigawatt hours)
Demand Reduction (Megawatt)
Efficiency Expenditures ($ Millions)

171 252
23 35
$50 $78
174 142
27 25
$35 $4
176 231
39 50
$49 $51
521 625
89 110
$134 $170

Source: Reported electricity savings are from the California Municipal Utility Association’s Annual Reports that have not been independently evaluated.

*While there are more than 40 POUs within California, electricity savings of 36 reporting POUs are assessed by the Energy Commission staff.

increase of 20 percent over 2013. POUs also reported a
combined 110 MW in peak demand savings, a 24 percent
increase over 2013.

After a few years of leveling off, the POUs’ annual
energy efficiency program expenditures are now at
the highest point since 2006.% The two largest POUs,
Sacramento Municipal Utility District (SMUD) and Los
Angeles Department of Water and Power (LADWP), jointly
represent more than half (55 percent) of total POU retail
electricity sales. As shown in Table 3, these two largest
POUs reported combined expenditures of nearly $120
million and roughly 394 GWh in electricity savings. Of the
remaining 34 POUs that report expenditures and sav-
ings to the Energy Commission, 13 reported increased

55 Previous peak of $146 million in POUs’ program expenditures was
in 2009. Energy Efficiency in California’s Public Power Sector Sta-
tus Report, March 2015 at http://cmua.org/wpcmua/wp-content/
uploads/2015/03/2015-FINAL-SB-1037-Report.pdf.

expenditures, and 21 reported decreased expenditures.
The reasons for year-to-year changes in expenditures
and reported electricity savings differ for each utility and
depend on its unique characteristics, such as customer
base, geographic location, and size.

LADWP, the largest POU in the nation, continued
implementation of more than 20 energy efficiency pro-
grams, including the launch and ramp-up of three major
direct install programs for low-, moderate-, and fixed-
income customers, both residential and non-residential.
These include the Home Energy Improvement Program,
Small Business Direct Install, and the Los Angeles Unified
School District Direct Install Program.

Although SMUD, the second largest POU in California,
added almost 4,000 new customers in 2014, electricity
sales for the year remained relatively flat.®¢ SMUD also

56 SMUD, 2014 Annual Report, https://www.smud.org/en/about-
smud/company-information/documents/2014-annual-report.pdf.
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reported a $6 million increase in efficiency expenditures
compared to 2013, while electricity savings in 2014
decreased by 18 percent.

Unlike the 10Us, for which the CPUC can report
evaluated savings, the POUs do not yet have uniform
post-program EM&V methods, making it challenging to
gather and analyze the actual results. Therefore, Energy
Commission staff continues working toward improv-
ing consistency and uniformity of post-program savings

estimates reported by POUs as directed in previous /EPRS.

The CMUA recently sponsored a Technical Reference
Manual that “provides the methods, formulas, and default
assumptions used for estimating energy savings and
peak demand impacts from energy efficiency measures
and projects.”® With the enactment of SB 350 and the
objective of doubling energy efficiency savings, greater
collaboration among the Energy Commission, utilities, and
a growing list of stakeholders will be critical in assessing
whether existing EM&V approaches to post-program re-
porting are adequate, or if a new direction is needed that
will include the measurement of POUs GHG reductions.

POU Progress Toward 10-Year Goals
Following legislative mandates, the Energy Commission
adopted POU energy efficiency targets in 2007 of 6,630
cumulative GWh by 2016 — roughly two-thirds of POUs’
economically feasible savings estimated through that
year.% Assuming a linear trajectory toward this 2016 goal,
the cumulative eight-year (2007-2014) electricity savings
target for 36 POUs is 5,049 GWh. The POUS’ reported
combined electricity savings of 3,809 GWh represents
roughly 75 percent of the 2014 benchmark. SMUD and
LADWP combined achieved roughly 72 percent of their

57 Energy & Resource Solutions, Savings Estimation Technical
Reference Manual for the California Municipal Utilities Association,
May 5, 2014. Available at: http://cmua.org/wpcmua/wp-content/

uploads/2014/05/CMUA-_TRM-manual_5-5-2014_Final.pdf.

58  Achieving All Cost-Effective Energy Efficiency for California,
December 2007, http://www.energy.ca.gov/2007publications/

CEC-200-2007-019/CEC-200-2007-019-SF.PDF.
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cumulative 2014 benchmark, while the other 34 POUs
achieved roughly 82 percent.

In 2013, the CMUA submitted a 10-year (2014—2023)
energy efficiency potential study coordinated on behalf of
multiple POUs.*® Using the Energy Efficiency Resource As-
sessment Model, the study developed updates for 36 POUSs,
excluding LADWP. Nexant Inc. subsequently conducted a
separate energy efficiency potential study for LADWP in
2014, which determined that 15 percent electricity savings
based on sales forecast by 2020 is attainable cost-effec-
tively below the avoided cost of generation.°

Studies of energy efficiency potential typically involve
three types of energy savings potential: technical, eco-
nomic, and market. “Technical potential” represents the
complete penetration of efficiency measures where they
are technically feasible to install. “Economic potential”
represents the portion of technical potential that is cost-
effective as defined by the results of the Total Resource
Cost test. The test calculates the present value of the
benefits produced by the programs to the total program
administration costs and customer costs incurred to invest
in the increased levels of efficiency.®’ There is some discus-
sion about the appropriateness of the TRC test, which may
overweight customer costs attributed to energy efficiency,
given that customers adopt measures for a variety of di-
verse reasons, within which energy efficiency may be only
a small part. Finally, “market potential” is the portion of
economic potential achievable when program designs, cus-
tomer preferences, and market conditions are incorporated.
With a few exceptions, the POUs used the market potential
as their officially adopted targets for 2014—-2023.

59  Energy Efficiency in California’s Public Power Sector Status
Report, March 2013, http://cmua.org/wpcmua/wp-content/up-

loads/2013/03/FINALv3-SB-1037-AB-2021-Report-Appendices.pdf.

60 LADWP Territorial Potential Draft Report Volume 1, Nexant,

June 24, 2014.

61 Total Resource Cost benefits include avoided costs of generation,
transmission and distribution investments, as well as avoided fuel

costs due to energy conserved by energy efficiency programs.
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Table 4: 2014-2023 Cumulative Efficiency Savings Potential for Publicly Owned Utilities

Technical Economic Market Target
LADWP
Electricity Savings Potential (Gigawatt hours) 8,813 5,877 6,958 3,596
Demand Reduction Potential (Megawatt) 3,205 1,371 1,773
SMUD
Electricity Savings Potential (Gigawatt hours) 4145 3,017 1,862 1,824
Demand Reduction Potential (Megawatt) 2,016 1,532 771
34 Other POUs
Electricity Savings Potential (Gigawatt hours) 7,992 7,105 2,132 1,946
Demand Reduction Potential (Megawatt) 2,328 1,648 540
POU Total
Electricity Savings Potential (Gigawatt hours) 20,950 15,999 10,952 7,366
Demand Reduction Potential (Megawatt) 7,549 4,551 3,084

Sources: CMUA, Energy Efficiency in California’s Public Power Sector Status Report, March 2013 http://www.ncpa.com/~ncpa/wp-content/up-
loads/2015/02/FINALv3-SB-1037-AB-2021-Report-Appendices.pdf. LADWP Territorial Potential Draft Report Volume 1, Nexant, June 24, 2014

Table 4 summarizes these respective estimates and Energy Job Creation Fund for five fiscal years, beginning
targets for LADWP, SMUD, and other POUs. For 2023, the in fiscal year 2013/2014. The goal of the act was to create
POUs in combination set a target of achieving roughly 46 jobs, and promote and provide funding for eligible energy

percent of their estimated “economic potential” savings. projects, such as equipment upgrades, other efficiency
This is comparatively lower than their combined 2007 improvements, and clean energy generation. The enabling
goal, which represented roughly two-thirds of “economic legislation, Senate Bill 73 (Committee on Budget and Fiscal
potential” for 2016. This may be attributable to POUs Review, Chapter 29, Statutes of 2013), focused the effort
anticipating that they will exhaust more of their current on schools (K—12 and community colleges) and designated
means for achieving energy efficiency savings. most of the incoming funds to formula-based grants. The

Legislature also allocated $56 million to the Energy Con-
servation Assistance Act (ECAA) loan program over fiscal

c a I ifo rn i a c I e a n years 2013/14 and 2014/15 for low-interest and no-interest

revolving loans and technical assistance.? The Proposition

E n e rg y J 0 b S 39 program will continue for eight years, with five years of

disbursements from fiscal year 2013/14 through 2017/18
Prog r a m plus up to three additional years for completion of projects

and reporting from recipients to the Energy Commission.
California voters passed the California Clean Energy Jobs
Act (Proposition 39) in November 2012. The initiative
changed California’s corporate tax code and allocates

62 See www.energy.ca.gov/efficiency/proposition39/ for a list of
approved Energy Expenditure Plans, a list of approved ECAA loans,
projected revenue to the General Fund and the Clean frequently asked questions, assistance, and list server subscription.
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The Energy Commission developed and administers
the Proposition 39 K—12 program. Under this program,
California local education agencies (LEAS), representing
public school districts (K-12), charter schools, county of-
fices of education, and state special schools, are allocated
funds each fiscal year as determined by the California De-
partment of Education based on student enroliment and
participation in the free and reduced price lunch program.
The LEAs submit Energy Expenditure Plans (EEPs) detail-
ing their proposed projects to the Energy Commission
based on this funding amount.

For fiscal year 2014/15, there were 2,078 eligible
LEAs, ranging from a classroom of fewer than 10 stu-
dents to an enormous school district of nearly 900,000
students. Given the tremendous diversity — in size, geog-
raphy, climate, facility conditions, and more — the Energy
Commission made it a priority to create a program with
sufficient flexibility to meet the needs of each LEA. For
example, LEAs have the option to:

Request fiscal year funding for energy planning.

Request retroactive funding of energy projects.

Submit single or multi-year EEPs.

Submit one EEP for the five-year period.

The Energy Commission reviews the submitted EEPs
and, upon approval, notifies the California Department of
Education, which then disburses the allocated funds. The
funding is guaranteed for the five-year period and has
a fiscal year rollover through June 30, 2018. LEAs have
two additional years, until June 30, 2020, to complete
their approved energy projects and another year to sub-
mit final reporting.

The Energy Commission focused on measures most
prevalent in schools and likely to achieve expected sav-
ings. Eligible projects include the installation of:

Lighting and lighting controls.

Heating, ventilation, and air-conditioning systems,
such as new rooftop units, chillers, boilers, and
furnaces.

Pumps, motors, and variable-frequency drives.

Energy management systems, programmable/smart
thermostats, and chiller controls.

Equipment for reducing plug load, such as power
management and vending machine misers.

Building envelope energy-saving measures, such as
more efficient windows and cool roofs.

On-site clean energy generation, such as solar PV.

Since April 2014, more than 641 LEAs (representing
2,319 sites) have requested a combined $469 million. To
date, 526 have been approved, totaling $362 million in
funding for 1,757 sites. Nearly 80 percent of LEAs (1,646
of 2,078 LEAS) requested energy planning funds in the
first year and are in the planning stage, taking this time to
identify and develop energy projects.

Education and Qutreach Efforts

To promote full school participation and to gain further
insight regarding program hurdles, the Energy Commis-
sion has developed and is implementing an ambitious
outreach plan, including a Proposition 39 (K-12) program
Web page, statewide training and educational semi-

nars, ongoing list service announcements, social media
program updates, and project representation published on
the California Climate Investment Map. Energy Commis-
sion staff also targets outreach to the largest and smallest
LEAs and to those in disadvantaged communities, offering
relevant technical assistance and support.



Energy Conservation Assistance
Act — Educational Subaccount
(ECAA-Ed)

Separate from the Proposition 39 (K-12) program, the
Legislature provided about $56 million toward the ECAA-
Ed subaccount. Of this amount, the Energy Commission
allocated 90 percent of the funds, or $50.4 million, to zero
percent interest rate loans. As of July 2015, the Energy
Commission had received 34 ECAA-Ed loan applications
and had approved 24 of them, representing a total of $39
million. (An additional six applications totaling more than
$10 million are still in review.) These funds will go toward
lighting retrofit, HVAC upgrades, controls, energy genera-
tion, and other energy efficiency upgrades. The estimated
cost savings for the approved projects is about $3 million
dollars per year, based on estimated annual reductions of
about 17.6 GWh of electricity demand and 36,000 therms
of natural gas demand. This equates to estimated GHG
reductions of about 6,282 tons per year.

The remaining $5.6 million from the ECAA-Ed subac-
count, or 10 percent of the total allocation, supports the
Bright Schools Program. The Bright Schools Program
provides contractor-supported energy audits for up to
$20,000 of technical service per application. These audits
identify eligible energy efficiency projects, informing and
easing the EEP application process. Though the Bright
Schools Program has been a successful program for
many years, there was a marked increase in applica-
tions for energy audits and technical assistance due to
Proposition 39. Since the start of Proposition 39, the
Energy Commission has received 126 applications under
the Bright Schools Program. Final audit reports have been
completed for 63, with applications or draft reports pend-
ing for the remainder.

Developing Proposition 39 Data

Access to energy consumption data is critical for under-
standing baseline conditions of the state’s schools, as
well as for performing Proposition 39 program impact
assessments. LEAs agree to share their consumption data
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with the Energy Commission as a condition of receiving
their Proposition 39 allocation. The Energy Commission
developed working partnerships with 10Us and large
POUs for timely transfer of interval energy use and billing
data. The partners created a Common Utility Data Release
Authorization form, in machine-readable format, in order
to eliminate transcription and input errors. The data
submission will ensure pre- and post-installation energy
data are available at the site level. This data transfer and
management infrastructure is a foundational resource
that can be used for other initiatives for which the Com-
mission requires bulk data transfer.

The secure data repository will be updated each year
with the latest data with appropriate levels of informa-
tion, provided to the Citizens Oversight Board, posted on
a public website, and used in evaluating impacts from
Proposition 39.

Related Proposition 39 Programs

In addition to the K—12 program administered by the
Energy Commission, funding from Proposition 39 also
created relevant programs administered by the California
Conservation Corps (CCC) and the California Community
Colleges Chancellor’s Office. The CCC’s Energy Corps
Program simultaneously serves the goals of providing
energy industry training and experience to young adults
and returning veterans as well as reducing energy costs
for LEAs. Under Proposition 39, the CCC provides no-cost
and low-cost energy efficiency and renewable energy
services directly to LEAs. Additionally, corpsmembers
can collect energy survey data from schools and school
district facilities, which are provided to the LEAs to help
develop their aforementioned EEPs. As of November 2015,
CCC lighting and controls retrofits of LEA facilities were
expected to save more than 300 MWh per year, and more
than 400 corpsmembers had completed survey training to
allow the completion of more than 1,000 energy surveys.
The California Community Colleges Chancellor’s
Office developed guidelines for implementing Proposition
39 on behalf of California’s community college system,



conducted outreach on the funding’s benefits and require-
ments, and identified tools for campuses to prioritize
qualifying energy projects (including enrollment in Energy
Star’s Portfolio Manager). California community colleges
have received approximately $123 million in Proposition
39 funds over the initial three years. As of October 2015,
funding for the community colleges supported nearly 600
projects, with anticipated energy savings of roughly 60
GWh and 1.3 million therms totaling roughly $9 million in
energy cost savings. As of January 2016, 180 closed-out
projects had received $44 million, with 24.5 GWh of veri-
fied electricity savings and 356 thousand verified therm
savings contributing to $3.4 million in annual energy cost
savings. Additional program funds support the training of
students to install and maintain energy efficient structures
and equipment. As of January 2016, more than 7,300 stu-
dents statewide had enrolled in energy efficiency courses
at their regional community college.

Citizens Oversight Board

The California Clean Jobs Act and subsequent legislation
established the Citizens Oversight Board, consisting of
nine members appointed by the Treasurer, Controller, and
Attorney General (three each), plus ex officio members of
the CPUC and Energy Commission (one each). The Board
is required to meet at least four times per year, or as
often as the Chair or Board deems necessary to conduct
its business, in accordance with the state’s Bagley-
Keene Open Meeting Act.®® The first three appointees
were selected by the Treasurer in October 2013. The
State Controller appointed three nominees in January
2014, and the Attorney General selected the final three
appointees in October 2014. At the first Board meeting on
September 8, 2015, the Board elected its chair and vice
chair and received an update from Energy Commission
staff on implementation of the Proposition 39 program to
date. At its second meeting the Board heard about status
and accomplishments of the main institutional partners,

63 California Government Code Section 11120 et seq.
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including the California Department of Education, the
community colleges, and the California Conservation
Corps. The Board is responsible for reviewing expendi-
tures from the Job Creation Fund, commissioning audits
1o assess the effectiveness of expenditures, publishing a
complete accounting of all expenditures each year, and
providing feedback on any necessary changes to the
Legislature. These requirements are part of an annual
report to the Governor, Legislature, and the public, to be
completed within 90 days of the end of the calendar year.

Accomplishments

The Proposition 39 (K-12) program formally kicked off just
six months after Governor Edmund G. Brown Jr. signed
SB 73, with the Energy Commission’s adoption of the pro-
gram guidelines.® Figure 8 illustrates the Proposition 39
(K-12) program timeline from voter approval of Proposition
39 in November 2012, to LEA final project completion
reports due by June 2021.

In July 2013, the Energy Commission initiated a
comprehensive public process to gain input for the draft
guidelines. This process included focus group meet-
ings, five public meetings, and three webinars on the
draft guidelines to answer questions and receive com-
ments. These outreach efforts resulted in more than 500
participants and 175 docket submittals. On December
19, 2013, the Energy Commission adopted the Proposi-
tion 39: California Clean Energy Jobs Act — 2013 Program
Implementation Guidelines.

Continuing on this expedited program implementation
path, in January 2014, the Energy Commission launched
the Proposition 39 (K-12) program and released the
Energy Expenditure Plan (EEP) Handbook, established an

64 Haile Bucaneg, Pierre duVair, Cheng Moua, Justin Regnier, Keith
Roberts, Elizabeth Shirakh, Joseph Wang. 2013. Proposition 39:
California Clean Energy Jobs Act —2013 Program Implementa-
tion Guidelines. California Energy Commission, Energy Efficiency
Division. Publication Number: CEC-400-2014-022-CMF. http://
www.energy.ca.gov/2014publications/CEC-400-2014-022/CEC-
400-2014-022-CMF.pdf.
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Figure 8: Proposition 39 Timeline
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electronic submission process, provided webinars and
training seminars reaching more than 800 LEAs, and
established a Proposition 39 (K-12) Hotline contact center.

The first applications started flowing into the Energy
Commission in February 2014. By June 2014, the end
of the first fiscal year, 2013/14, the Energy Commission
had approved 33 EEPs, totaling $16 million dollars. Some
LEAs that submitted these early applications have already
completed projects, achieving energy savings from their
Proposition 39 energy investments within months of the
program launch.

The Energy Commission continued to fast-track the
program in the second fiscal year, 2014/15, while respond-
ing to school needs by launching an online EEP application
system and revising the Guidelines in response to ongoing
feedback from schools and their project partners. For this
second fiscal year, more than 400 EEPs were approved,
totaling $257 million dollars.

As of the beginning of the third fiscal year, 2015/16,
the total estimated annual energy cost savings are more
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than $25 million. This amount represents projected annual
energy cost savings when all the approved energy projects
are completed, and the total estimated job-years created
when all energy projects are completed are estimated at
1,700 job-years.®® These energy project implementation
jobs include construction, installation contractors, vendors
and purchasers, and school employees. As the project
flow ramps up across the majority of eligible LEAs, these
numbers will rise accordingly.

65 A job-yearis defined as a full-time job that lasts for one year — not
one permanent job. A review of studies on labor intensity of energy
efficiency projects indicates that on average 5.6 direct job-years
are created per $1 million invested for energy efficiency retrofits.
A review of two studies on solar photovoltaic labor intensity
indicates that on average 4.2 direct job-years are created per $1
million invested for solar energy generation system installation. See
Zabin and Scott, Proposition 39: Jobs and Training for California’s
Workforce, p. 11, http://www.irle.berkeley.edu/vial/publications/
prop39_jobs_training.pdf. Reported in the Energy Commission’s
Tracking Progress, updated August 31, 2015, http://www.energy.
ca.gov/renewables/tracking_progress/index.html.
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Zero-Net Energy

The Energy Commission’s policy recommendations for
newly constructed low-rise homes to be designed and
constructed to be ZNE were discussed in the 2007 IEPR,
2011 IEPR, and 2013 IEPR. These policies are supported
by the CPUC in the Long-Term Energy Efficiency Strategic
Plan, by California Air Resources Board (ARB) in the First
Update to the Climate Change Scoping Plan, and in Gover-
nor Brown’s Clean Energy Jobs Plan.%® Governor Brown’s
Executive Order B-18-12 calls for all newly constructed
state buildings and major renovations that begin design
after 2025 be constructed as ZNE, as well as 50 percent
of the square footage of existing state-owned building
area to be ZNE by 2025.%"

In the 2013 IEPR, the Energy Commission adopted a
definition for ZNE Code Buildings, developed in collabora-
tion with the CPUC. This ZNE definition calls for a building
to include on-site renewable energy generation that off-
sets the time-dependent value of the energy used in the
building. However, the published definition inadvertently
contained an error, in describing energy using two differ-
ent metrics. To clarify that both the energy generated and
consumed should be described in the same metric, the
following revision to the definition is proposed:

A ZNE Code Building is one where the value
of the netamount-of energy produced by on-site
renewable energy resources is equal fo the value

66 CPUC, California Energy Efficiency Strategic Plan, January 2011
Update, http://www.cpuc.ca.gov/NR/rdonlyres/A54B59C2-D571-
440D-9477-3363726F573A/0/CAEnergyEfficiencyStrategic-

Plan_Jan2011.pdf.

ARB, First Update to the Climate Change Scoping Plan, May 2014,
http://www.arb.ca.gov/cc/scopingplan/2013_update/first_up-
date_climate_change_scoping_plan.pdf.

Governor’s Office of Planning and Research, Clean Energy Jobs
Plan, http://gov.ca.gov/docs/Clean_Energy_Plan.pdf.

67
2012, http://gov.ca.gov/news.php?id=17508.

Governor Edmund G. Brown, Executive Order B-18-2012, April 25,
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of the energy consumed annually by the building,
at the level of a single “project” seeking develop-
ment entitlements and building code permits,
measured using the California Energy Commis-
sion’s Time Dependent Valuation metric. A ZNE
Code Building meets an Energy Use Intensity
value designated in the Building Energy Efficiency
Standards by building type and climate zone that
reflect best practices for highly efficient buildings.

The amount of renewable generation necessary to
designate a ZNE Code Building will vary with multiple
factors, including building efficiency, plug-in load use,
and climate zone. These factors are captured in Figure
9, which shows the estimated amount of PV generation
capacity necessary for a building to meet the adopted
definition of ZNE. The graph also shows two additional
levels of increased building efficiency and the estimated
contribution from loads not directly regulated by the Stan-
dards (not including electric vehicle charging).

The 2013 IEPR made the following recommendations
as interim steps toward achieving the 2020 residential
ZNE goal, with recent progress identified in italics.

Increase efficiency by 20—30 percent with each
building standard update. The Energy Commission accom-
plished this through adoption of the 2016 BEES.

Develop industry-specific training and financial incen-
tives to advance reach standards; coordinate new utility
construction and emerging technology programs. The
CPUC and 10Us are putting this in place, in coordination
with the Energy Commission.

Track market progress on ZNE construction. /0Us devel-
oped the Residential ZNE Market Characterization Study.®®

68 California Measurement Advisory Council, Residential ZNE Market
Characterization Study, February 2015, http://www.calmac.org/
AllPubs.asp.
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Figure 9: Estimate of PV Capacity Required for ZNE Code Buildings
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»

»

Develop a workforce to build ZNE buildings.

The Energy Commission’s Electricity Program Invest-
ment Charge program released a solicitation for
development of an energy-efficient building workforce
(GFO-15-302).

Add a voluntary tier for ZNE to 2076 California Green
Building Standards. Developed by the Energy Commission
staff and approved by the Energy Commission. Awaiting
adoption by the Building Standards Commission.

The 2013 IEPR also highlighted some issues that

required further discussion and that must be addressed to

meet ZNE goals. Those issues included:

»

Identifying pathways of compliance for buildings
where onsite renewables aren’t feasible.
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»

»

»

»

Developing viable accounting and enforcement
mechanisms for offsite renewable projects used to
meet ZNE requirements.

Educating the public about the benefits of and clarify-
ing the correct expectations for ZNE buildings.

Identifying the appropriate role of natural gas in the
development of ZNE buildings (required by Assembly
Bill 1257 [Bocanegra, Chapter 749, Statutes of 2013]).

Updating TDV-weighted energy calculations with re-
fined electricity and natural gas information and costs.

Refining and updating the plug load assumptions
used to determine the amount of renewables needed
for a residential building to reach ZNE.



The Energy Commission works with stakeholders to
develop solutions for these issues and will continue doing
so going forward. For example, the Commission worked
closely with the CPUC on developing the New Residential
ZNE Action Plan 2015-2020 (ZNE Action Plan)®® and is
working with several California utility providers to develop
training and incentive programs for builders seeking
to install the high-performing walls and attics that will
be critical cost-effective elements for enabling homes
to achieve ZNE. Ongoing collaborations will include
updating the calculation of TDV for 2019 to account for
any changes that may be appropriate given changes in
residential rate policies and refined estimates of plug
loads in new homes.

To educate the public about the benefits of ZNE Code
buildings, the Energy Commission will need to work with
stakeholders to develop education and outreach materials
on the Standards and ZNE buildings for consumers, con-
tractors, building departments, builders, and others in the
industry that addresses each audience’s specific needs
and questions. This will include setting proper expecta-
tions that a ZNE Code Building cannot guarantee a zero-
energy bill. ZNE designs occur long before occupancy and
so must be based on average behavior; however, very
few occupants behave in a consistently average way. The
CPUC is supporting this effort with the ZNE Action Plan by
laying out a framework for building demand and aware-
ness and identifying leaders to help articulate the benefits
of ZNE Code buildings to the public.

For newly constructed low-rise homes that cannot
accommodate onsite renewables, alternative compliance
pathways that enable such buildings to meet ZNE Code
building requirements must be developed. The ZNE Code
Building definition anticipates considering “development
entitlements” for off-site renewables, as a potential option
for builders and developers. The ZNE definition clearly

69 CPUC and Energy Commission, CA Energy Efficiency Strategic
Plan, New Residential Zero Net Energy Action Plan 2015-2020,
June 2015

allows community solar as a possibility; approaches need
to be identified that would make it administratively work-
able and cost-effective. Any option that relies on off-site
renewable resources must allow for building department
verification to ensure that the identified resources exist,
that they are the correct size for offsetting the energy use
of the buildings they are assigned to, and that their output
of these resources is not already “spoken for” by other
approved developments.

For more discussion of reliability issues associated
with renewable energy, see Chapter 2.

Issues Regarding Natural Gas Use
in ZNE Buildings
ZNE cannot be achieved without carefully addressing
the natural gas energy use that is prominent in today’s
buildings. This is particularly true in homes, as roughly
18.5 percent of the natural gas delivered in California is
typically used for residential space and water heating,
and cooking.”® One potential way to address this situation
would be to identify strategies to offset residual natural
gas usage, for example, by using waste heat in lieu of
natural gas (including CHP) or by using renewable gas
resources, either at the building site or on a community
basis. Offsite strategies such as community-level facilities
might rely on a system similar to the previously discussed
“development entitlements” for off-site PV.

Another way to reach ZNE is to replace natural
gas appliances, such as gas stoves, water heaters,
and space conditioning units, with electric appliances;
such fuel-switching is called “electrification.” Under a
substantially lower carbon intensity electric grid than
exists today, electrification has the technical potential
to realize additional GHG emission reduction benefits.
However, that is not yet broadly the case because
of the predominant amount of electricity in the grid
is generated from natural gas combustion. End-use

70 U.S.EIA, Natural Gas Consumption by End Use Database, ac-
cessed on June 1, 2015.
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natural gas appliances most often represent a lower
GHG emission alternative because their efficiencies are
higher than power plants, avoiding energy lost in the
conversion of heat (from natural gas combustion at a
power plant) to electricity and back to heat. End-use
natural gas appliances also avoid the major transmis-
sion and distribution losses that are inherent in the
electricity system.

Today’s end-use natural gas applications are typically
more cost-effective from a customer perspective than their
electric equivalents. The Energy Commission’s statutes ob-
ligate the Commission to meet specific cost-effectiveness
requirements in adopting energy efficiency standards for
buildings and appliances. Therefore, under statute, com-
plete building electrification could not be pursued within
the BEES until the expected consumer life-cycle costs for
electric appliances are lower than those of using natural
gas. This is unlikely in the near term given the persis-
tently low cost of natural gas. For example, a recent study
concluded that mixed-fuel homes have cost and consumer
preference advantages over electric-only ZNE homes when
compared to a baseline electric-only home.™

When developing a future revision to the BEES, it is
important for California to be consistent in including the
costs of future GHG policies that affect separate energy
supply markets, such that all expected consumer energy
costs are considered equally. For example, there are
well-established renewable energy policies implemented
in California’s electricity procurement market, and the
expected consumer costs resulting from these policies
are included in the cost-effectiveness calculations of the
standards. However, there are no commensurate policies
specified and implemented in the natural gas sup-
ply market. This discrepancy in policies across energy
supply markets results in a method that further low-
ers the energy costs for gas technologies compared to

71 Navigant Consulting, Strategy and Impact Evaluation of ZNE Regu-
lations on Gas-Fried Appliances and Phase 1 Technology Report,

March 2015.
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electricity technologies over the 30-year building lifetime
considered in the BEES.

In general, further research and analysis are neces-
sary to better understand the trade-offs associated with
electrification. For example, a recent July 2015 City of
Palo Alto Utility Advisory Commission Memo indicated that
it may be cost-effective for its residential customers to
switch from natural gas to electric heat pump technologies
for water heating, and that space heating with heat pumps
is close to being cost-effective.”? On the other hand, the
same memo indicated that the overall lifetime cost and
operation of electric stoves and clothes dryers was more
expensive versus natural gas. The Energy Commission
should complete the analysis needed to understand what
the GHG emission and reduction costs must be for the
consumer costs of electricity to be lower than the con-
sumer costs of natural gas, and at what level of average
electricity carbon intensity would electrification provide
environmental benefits. This analysis includes evaluating
the potential similarities and differences between zero-
net-energy building policies and zero-net-carbon building
policies, the latter of which are proposed in the ARB’s First
Update to the Climate Change Scoping Plan.”

Other Sources of Uncertainty

While for the moment the Energy Commission is on
course to develop cost-effective standards for newly
constructed ZNE homes by 2020, there remain significant
policy uncertainties at both the state and national levels
that threaten to limit the success of ZNE implementa-
tion. In December 2015 the Federal solar tax credit was
extended from 2017 to 2022 which aids PV cost-effec-
tiveness going forward; however, the net costs of solar
PV continue to be subject to federal policy. (For more
information about the federal tax credit, see Appendix A.
For more information about renewables, see Chapter 2.)

72 July 2014 Utility Advisory Board Memao, https://www.cityofpalo-
alto.org/civicax/filebank/documents/47998.

73  ARB, First Update to the Climate Change Scoping Plan, May 2014.
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The CPUC has the authority to modify the net energy
metering (NEM) rules that determine the value to consum-
ers of the energy they produce. Under current NEM rules,
most onsite generation receives a full retail offset, for
example, the same price as the retail rate that the cus-
tomer pays for power from the utility. A Proposed Decision
from the CPUC would leave the existing reimbursement
rate largely in place while also including a “minimum bill”
provision. The proposed NEM decision also requires NEM
customers to pay an interconnection fee, to pay non-
bypassable charges levied on kWh the customer obtains
from the utility, and for NEM customers taking service
after January 1, 2018, to be on time-of-use rates. If
adopted, the decision will only extend the rule to 2019. If
the NEM rules were changed, either now or after the expi-
ration of the Proposed Decision, to significantly lower the
price that owners of solar homes are paid for electricity
not consumed on site the cost effectiveness of solar PV
systems could change significantly. Also, publicly owned
utilities set their own NEM rules, which can change over
time. It will be difficult for the Energy Commission to
determine cost-effectiveness for on-site solar PV amid
this policy uncertainty.

0On the other hand, technological changes are occur-
ring that may positively affect the viability and cost-
effectiveness of approaches to achieve zero-net energy.
The costs of PVs continue to come down; smart inverter
technology is becoming industry standard; battery
technology is improving, and costs are coming down. In
particular, PVs coupled with batteries may be useful for
addressing the issue of excess power simply being added
to the grid during times of low onsite use and creating
potential oversupply issues.™ Also, the efficiency and
costs of heat pump water heaters are improving, making
them more economically viable. Finally, movement by the

74 However, the addition of behind-the-meter energy storage would
also add a new customer cost to ZNE installations, especially
in comparison to current NEM tariffs in which customers are
credited for their generation at retail rates.
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CPUC and some publicly owned utilities toward residen-
tial time-of-use rates may complement the potential for
load shifting, that is, shifting the timing of demand. Load
shifting is likely to be a valuable strategy for achieving
zero-net-energy code buildings, and the Energy Commis-
sion can develop compliance options that provide TDV
credit for such technologies.

Recommendations

Local Government Leadership

Continue to support innovation by local govern-
ment. Local governments possess key authority and
unique community connections that make them a critical
partner in gaining ground on energy efficiency, particularly
in existing buildings. The Energy Commission has roughly
$8 million in remaining American Recovery and Rein-
vestment Act funds planned for reallocation to the most
deserving and innovative local governments. However, the
need far exceeds this sum. Scalable, transferable local
government programs should be replicated and expanded.

Data for Informed Decisions

Collaborate on data provision efforts. The Energy
Commission and California Public Utilities Commission
(CPUC) should collaborate on new data provision efforts
to increase both the level and type of building energy
efficiency-related project data that are available to both
the building industry and the public.

Develop standard protocols for meter-based
savings verification. The CPUC and the Energy Com-
mission should establish the measurement and verifica-
tion protocols needed to make meter-based savings in
incentive programs and efficiency procurement programs
standard practice.



Commercial and Multi-family
Energy Use Benchmarking

Require utilities to map utility meters to physical
locations. Building owners often have to gather all meter
or account numbers prior to requesting energy usage
data from utilities. A database showing which meters
correspond to which buildings will greatly streamline the
whole-building data request process, and contribute to
the success of the benchmarking program being devel-
oped under Assembly Bill 802.

Applying Building Energy Efficiency
Standards to Existing Buildings

Wherever possible, simplify standards require-
ments for additions and alterations. Many of the
current requirements that apply to existing buildings are
either based on, or directly identical to, those applying to
newly constructed buildings. However, the cost-benefit
profile for measures in an existing building project may
differ from similar measures in new construction. In
reviewing the Standards, the Commission will seek to
reflect such market realities. Revisions should reduce the
compliance burden and added project cost where there
are not commensurate efficiency gains. Such adjustments
need not mean a decrease in realized efficiency.

Consider tailoring specific standards require-
ments for multifamily buildings. The designs of
multifamily residential buildings often incorporate both
residential and nonresidential sections of the standards.
Creating a set of requirements specific to multifamily
buildings would provide a clearer recipe for compliance
and ensure that what’s required of builders makes sense
for their buildings. In addition, this effort may uncover
new opportunities for efficiency that are unique to multi-
family buildings.

Develop incentives for existing building efficiency
improvements with the GPUC and utilities. These could
include incentives for improving existing buildings at time
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of alteration or addition, and encouraging early adoption
of updates to the Standards either by local jurisdictions or
within specific building projects.

Asset Ratings

Increase ease and lower cost of asset ratings.
Significantly reduce the costs of completing the asset
ratings mandated by the Home Energy Rating System
(HERS) statute.

Assessment Tools

Encourage a broader market for building per-
formance assessments. Update Whole-House HERS
Regulations to encourage robust performance assess-
ments. Establish recommended protocols for home
energy assessments and a clearinghouse for relevant
assessment tools.

Plug-Load Efficiency

Expand research into plug-load efficiency. Focus
research on advancing the development and deployment
of more efficient consumer devices, including electronics
and electronic infrastructure supporting the communica-
tion between devices. This research includes developing
and testing efficient low-cost components and low-cost
energy monitoring technologies, and integration of smart
and networked controls. Research should also focus on
behavior and system-level efficiency.

Gonsider power-scaling standards for plug-load ef-
ficiency. Consider standards and other strategies to reduce
the idle loads of devices that are always on. Develop and
test methods to increase on-mode energy efficiency and to
enable sleep modes when electronic equipment, such as
game consoles and video conferencing systems, is idle.

Support improvement in energy monitoring,
communication, and remote control infrastructure
for plug-load devices. Among other things, communica-
tion protocols will be needed to allow devices to report



data efficiently and flexibly. Enhancement of building
controls can allow energy use to be adjusted in response
to occupancy.

Increase federal collaboration and outreach.
Participate in federal rulemakings through comments on
rulemakings, participate in manufacturer interviews as a
source of relevant data, engage in Appliance Standards
and Rulemaking Federal Advisory Committee Working
Groups on key appliance types, participate in international
and national codes and standards development groups,
and engage in ENERGY STAR® specification development
with the U.S. Environmental Protection Agency. The goal
of these efforts is to ensure that the federal standards
and specifications yield the most cost-effective and tech-
nologically feasible benefits to California as available.

Utility Energy Efficiency
Procurement

Continue the transition toward “rolling portfoli-
os” of investor-owned utility efficiency programs and
update the evaluation measurement and verification
(EM&V) process accordingly. The CPUC plan to improve
and accelerate program development and EM&V process-
es should help align program-related analysis and lessons
with the Energy Commission’s forecasting process.

Continue to work toward standardized savings
reporting by publicly owned utilities (POUs). The
Energy Commission is assessing whether existing EM&V
approaches are adequate, or if a new direction is needed
to quantify energy efficiency gains and greenhouse gas
reductions by POUs.

Align the measurement, verification, and value of
energy efficiency savings across disparate regulatory
proceedings and procurement channels. To establish a
robust market for energy efficiency in California, the value
of energy savings from efficiency efforts must be trans-
parent, consistent and usable for investment decisions.
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The CPUC, the Energy Commission, and all appropriate
market participants should support data infrastructure
and analytical tools that provide consistent, reliable
understanding of efficiency’s value across procurement,
demand response, and efficiency programs.

California Clean Energy Jobs
Program

Continue efficient administration of the Proposi-
tion 39 Program. Priorities will include outreach to all
local educational agencies to ensure full participation,
full grant usage, and successful project completion.
Update guidelines as necessary to incorporate technical
advancements and to address the diversity and needs of
local educational agencies. Support the Citizens Oversight
Board with information and resources it needs to fulfill its
duties including annual reporting and auditing.

Leverage data exchange infrastructure. Oversight
of the projects funded under this program will create
an opportunity for collecting data on energy efficiency
project costs, energy consumption trends, anticipated and
actual average savings, and other valuable project infor-
mation. Where feasible, the Energy Commission and its
partners should take advantage of these data in develop-
ing other Commission programs and policies.

Zero-Net Energy

Continue the progress of building standards
that will support ZNE. Previous Integrated Energy Policy
Reports have highlighted the ZNE policy goal, and the
2013 and 2016 Standards have furthered progress toward
achieving it.

Evaluate key differences between ZNE and zero
net carbon in new homes. The Energy Commission’s
responsibility for meeting ZNE goals cost-effectively exists
in the context of other initiatives, including greenhouse gas
emission reduction. Coordinating these parallel efforts could
include, for instance, identifying the cost-effectiveness



threshold for ZNE based on anticipated greenhouse gas
emission costs, as well as consumer costs.

Characterize the role of natural gas, including
biogas, in the ZNE context. Part of identifying the ap-
propriate role of natural gas will involve identifying the
point at which gas is more expensive than electricity for
determining cost-effectiveness.

Incorporate CPUC and POU updates of net energy
metering into future building standards. The rules and
compensation governing net energy metering have a sig-
nificant effect on the anticipated lifetime costs and sav-
ings associated with photovoltaic systems. This, in turn,
affects the Energy Commission’s inclusion of them as part
of future building standards due to statutory requirements
for cost-effectiveness.

Develop an allocation approach for off-site
renewables. This is basic groundwork for meeting ZNE
requirements with community-level generation resources.
It must by its nature be a collaborative effort with the
relevant agencies and local government representatives.
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CHAPTER

Decarbonizing the
Electricity Sector

In his January 2015 inaugural speech, Governor Edmund
G. Brown Jr. stated that California is “well on its way” to
meeting its goal to reduce carbon pollution to 1990 levels by
2020. The Governor went on to state that “now, it is time to
establish our next set of objectives for 2030 and beyond.”
One of the goals he put forward is to “increase from one-
third to 50 percent our electricity derived from renewable
sources” within the next fifteen years.” The Clean Energy
and Pollution Reduction Act of 2015 (Senate Bill 350, De
Ledn, Chapter 547, Statutes of 2015) codifies reducing
greenhouse gas (GHG) requires the adoption of integrated
resource plans that reflect any targets for the electric sector
that may be adopted by the Air Resources Board to help
achieve GHG emission reductions of 40 percent from 1990
levels by 2030. SB 350 also reflects the requirement for
the procurement of 50 percent eligible renewable energy
resources by December 31, 2030.

California has made impressive advancements in
its use of renewable resources. In 2002 when California
first enacted its Renewables Portfolio Standard (RPS),

75 The inaugural address is discussed further in the Introduction.
The other two goals the Governor identified were “Reduce today’s
petroleum use in cars and trucks by up to 50 percent; Double the
efficiency of existing buildings and make heating fuels cleaner”
which are discussed in Chapters 4 and 1, respectively.
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the state used renewable resources to serve 11 percent

of its electricity demand. The state has since more than
doubled its use of renewables and is poised to serve 33
percent of its electricity use with renewables by 2020.
Moving to 50 percent renewables by 2030 will bring
additional GHG benefits, but also new challenges. The
president of the California Public Utilities Commission
(CPUC), chair of the Energy Commission, and president
and Chief Executive Officer of the California Independent
System Operator (California ISO) pointed to overgenera-
tion, which occurs when too much electricity is produced
at certain times of day when demand is low, as a key
challenge as the state works toward the 50 percent
renewable goal. Such challenges, however, foster innova-
tion. “More of the same policies will not do the trick.”®
Solutions include a regional marketplace that balances
supply and demand, time-of-use rates that encourage shifts
in when consumers use energy, demand response programs
that adjust load to generation availability, zero-emission ve-
hicle deployment that provides incentives to charge vehicles
when energy generation is high, and building enhancements

76 Sacramento Bee, “More Renewable Energy Brings New Chal-
lenges,” March 14, 2015, http://www.sacbee.com/opinion/op-ed/
soapbox/article13939937.html.
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such as batteries and control systems to better manage en-
ergy usage. Also, research and development will help bring

new technologies and other innovations needed to meet the
2030 and 2050 GHG reduction goals.

This chapter explores issues and opportunities for
reducing GHG emissions from the electricity sector in sup-
port of the state’s climate goals. It opens with a discussion of
GHG emissions from California’s electricity system, showing
that the sector is already below the 1990 GHG emission
level. Since increasing the use of renewable resources is key
to meeting the state’s climate goals, the chapter then exam-
ines the state’s progress toward its RPS and other renewable
energy goals. Next is a summary of California’s progress
toward achieving the broad array of actions identified in the
2012 Integrated Energy Policy Report Update (IEPR Update)
Renewable Action Plan that was developed to support
further renewable development. The chapter then focuses on
the challenges and opportunities to assure reliable electricity
supplies as the state moves forward to achieve the 50 per-
cent renewable requirement by 2030. It closes with recom-
mendations for further work. While this chapter is focused
on renewable energy, any effort to advance renewables must
be part of an overall portfolio that integrates all demand and
supply-side resources across sectors to reduce GHG emis-
sions, reduce criteria pollutants and meet other environmen-
tal goals, maintain reliability, and control costs.

Greenhouse Gas
Emissions From the
Electricity Sector

The electricity sector accounts for about 20 percent of
statewide GHG emissions, with about half from electricity
imported from out-of-state, whereas the transportation
sector is the largest source of GHG emissions, account-
ing for about 37 percent. Consequently, decarbonizing
the transportation sector should be a primary focus of

the state’s climate goals, and policies in the electricity
sector must build on policies to reduce emissions from
the transportation sector. For example, new renewable
procurement should go hand-in-hand with increased elec-
tric loads from electrification of the transportation sector.
If they are not in lock-step, then California will not realize
the full potential of the GHG reductions from decarbon-
izing the electricity sector.

The electricity sector has made great strides to
advance the state’s GHG reduction goals. According to
the California Air Resource Board’s (ARB’s) GHG inven-
tory, electricity sector emissions in 2013 were about 20
percent below 1990 emission levels. The Global Warming
Solutions Act of 2006 (Assembly Bill 32, Nufiez, Chapter
488, Statutes of 2006) sets a statewide goal to reduce
GHG emissions to 1990 levels by 2020. Figure 10 shows
the decline in GHG emissions from the electricity sector
with the red dashed line showing 1990 level emissions.

In addition to energy efficiency improvements, the
state’s policies driving increased renewable procurement
and reduced reliance on coal-fired electricity are designed
to help reduce GHG emissions from the electricity sector.
In the five years from 2008 to 2013, the state has made
remarkable progress in that:

Coal generation dropped by more than half.

Renewable generation almost doubled.

Decline in Coal-Fired Generation

California’s Emissions Performance Standard has been a
driving force behind the state’s significant reduction in the
use of coal, a fossil fuel with high GHG emissions. Senate
Bill 1368 (Perata, Chapter 598, Statutes of 2006) created
the Emission Performance Standard, setting a maximum
emissions rate of 1,100 pounds of carbon dioxide per
megawatt-hour (MWh) for baseload generation — power
plants that run most of the time. The standard applies

to baseload generation that is either owned by, or under



Figure 10: Historical GHG Emissions From the Electricity Sector
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Figure 11: Annual and Expected Energy From Coal Used to Serve California (1996-2026)*
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long-term (five or more years) contract to, any California
load-serving entity and includes restrictions on capital
investments that increase generating capacity or extend
the life of the project. The standard has been a driving
force behind California’s utilities ending, or planning to
end, affiliations (contracts and/or ownership) with coal-
and petcoke-fired generation resources, especially with
large out-of-state plants.”

Figure 11 shows the decline in the amount of coal-
fired electricity serving California from 2007 and over the
next decade. In 2014, electricity supplies from existing coal
and petroleum-coke plants represented less than 5 percent
of total energy requirements to serve California demand,
and nearly all of it (93 percent) was from power plants
located outside California. By 2026, virtually all electric-
ity generated by known coal- and petroleum-coke-fired
generation serving California loads is expected to end.

Increase in Renewable Generation

California has a decades-long history of supporting

the development of renewable resources as part of the
state’s electricity mix. During Governor Brown’s first
administration in the late 1970s, the CPUC established
standard offer contracts for alternative electricity suppli-
ers, including renewable producers, to sell electricity to
investor-owned utilities (I0Us) at cost-based rates equal
to the buyers’ full avoided cost. By the end of 1991, these
contracts added more than 11,000 megawatts (MW) to
the state’s electricity portfolio, about half of which came
from renewable resources. California established its RPS
in 2002 to continue to diversify the electricity system
and reduce dependence on natural gas. The original

RPS target was to meet 20 percent of retail sales with
renewable resources by 2017, which was subsequently
accelerated and expanded to 20 percent by 2010 and

77 California Energy Commission, Tracking Progress — Coal Actual
and Expected Energy From Coal for California, http://www.energy.
ca.gov/renewables/tracking_progress/index.html#coal. Updated
December 15, 2015.
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then to 33 percent by 2020. Figure 12 shows the growth
in renewable generation in California by resource type
from 1983-2014. QOverlaid on the graph are some of the
policies that helped spur the market.

There are two periods where generation increases
are clearly visible: during the 1980s when renewable
projects came on-line as a result of standard contracts,
and then roughly after 2008, when projects procured in
response to the RPS came on-line. The increase in re-
newable energy generation after 2008 coincides with the
decrease in GHG emissions in the electricity sector.

Further growth in renewable energy to achieve the
goals of SB 350 can be gained from increased renewable
development in-state and regionally, through the planning
efforts discussed in Chapter 3. Continued R&D in renewable
resources — particularly those that also increase the state’s
climate resistance — will help advance renewables. A broad
portfolio of resources such as biomass; geothermal; solar;
wind, including offshore wind; and small-hydro technolo-
gies, including in-line distributed generation hydropower,
provide opportunities for achieving the state’s goals.

Potential Opportunity — Carbon
Capture, Utilization, and Storage

Although the state’s strategy to decarbonize the electric-
ity sector is focused on the increased use of renewable
resources, another strategy that may help meet Califor-
nia’s long-term GHG reduction goals is carbon capture
and storage (CCS). CCS technologies have the potential to
reduce the carbon dioxide (CO,) emissions of large-point
sources by 90 percent.

The Energy Commission, ARB, CPUC, and other agen-
cies have been collaborating on CCS research, rulemak-
ing, and roles definition since they jointly convened a
“blue ribbon panel” on CCS in 2010.7 The focus of their
collaboration has been on jurisdictional and regulatory
issues and the supporting scientific and engineering
studies. The ARB is developing an accounting protocol or

78 http://www.climatechange.ca.gov/carbon_capture_review_panel/.
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Figure 12: California Renewable Energy Generation From 1983-2014 by Resource Type (In-
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“gquantification methodology” to allow geologically stored
CO0, to satisfy AB 32 requirements. The protocol, which
is scheduled for possible ARB approval in 2017, may also
find use for compliance determinations under the SB
1368 Emission Performance Standard.

Several substantial barriers remain before CCS
could be applied to California’s natural gas generation
fleet, including technology developments, optimization
studies, pilot facilities, and private and public invest-
ments. Widespread application of the technology would
require additional regulatory and legal frameworks, such
as clear, efficient, and consistent regulatory require-
ments for all phases of CCS such as standards for CO,
capture, transport, and storage. CCS at natural gas
plants is not yet feasible for several reasons, including
the fact that the captured carbon must be transported to
an appropriate geologic storage site through pipes, for
which sites and infrastructure are not readily available.
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It is also cost-prohibitive, roughly doubling the cost of
building a natural gas power plant. In addition, further
technology development is needed to address conditions
at many California power plant locations, such as high
summer ambient temperature, the limited availability of
water, and dry cooling and once-through cooling policies,
which result in reduced carbon capture effectiveness and
increased parasitic power consumption of the carbon
capture equipment.

The Energy Commission developed a research roadmap
to guide its CCS research efforts.” The Energy Commis-
sion continues to investigate opportunities to reduce the
costs and impacts of CO, capture for natural gas power

79 Burton, Elizabeth, Kevin 0’Brien William Bourcier, and Niall Mateer.
2012. Research Roadmap of Technologies for Carbon Sequestration
Alternatives. California Energy Commission. Publication Number:
CEC-500-2013-024. http://www.energy.ca.gov/2013publications/
CEC-500-2013-024/CEC-500-2013-024.pdf.
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plants through emerging capture technologies that use

less energy and water, have a compact site footprint, avoid
toxic materials, and provide load-following capability. Such
improvements would largely be applicable to oil refineries,
cement plants, and large biofuels or agricultural processing
plants. With respect to geologic CO, storage, the Energy
Commission is funding geologists to examine changes in
groundwater chemistry in the presence of CO,, the implica-
tions of micro-seismic events, and the risk of larger earth
movements at faults. Also important in the overall econom-
ics of CCS is the ability to use co-benefits such as using
the captured CO, in enhanced oil recovery, manufacture of
plastics and building materials, biofuels production, and po-
tentially even the reduction of other climate change impacts,
such as ocean acidification.

CCS technology demonstration has made progress in
the past two years, such as commercial operation of the
110 MW Boundary Dam post-combustion capture project
in Saskatchewan and the saline formation storage project

in Decatur, lllinois, passing the million-tons-injected mark.

Other large-scale CO, capture projects are expected to
reach operational fruition in 2016. Understanding the
lessons from these projects will help determine the true
applicability of CCS in the California context.

Renewable
Energy Goals

Given the statutory requirement to achieve 50 percent
renewables by 2030 as part of the state’s strategy to
meet the 2030 GHG reduction goal, this section focuses
on the growth of the renewable market in recent years
and progress toward meeting the state’s renewable goals.
However, California’s success in advancing renewable
energy extends beyond its borders. Energy Commissioner
David Hochschild emphasized at the May 11, 2015, IEPR
workshop on renewable energy that policies like the RPS
have provided the market certainty that has allowed
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investment to flow into the clean energy sector and bring
down costs. California’s policies are helping bring tech-
nologies to scale for rapid deployment around the nation
and the world.®

The Energy Commission estimates that nearly 25
percent of 2014 electricity sales were served by wind,
solar, geothermal, biomass, and small hydroelectric
resources.®' California is well on its way to meeting the
33 percent renewables by 2020 requirement. In addition,
there are about 11,800 MW of new renewable capacity
being proposed that have environmental permits and are
in preconstruction or construction, indicating continued
interest by renewable project developers. Proposed solar
photovoltaic (PV) projects account for nearly all of the new
renewable energy capacity expected to come on-line in
2016.82 Tracking proposed projects is important for trans-
mission planning, which is discussed in the next chapter.

The California Solar Initiative, which was established
in 2007, has a goal of installing 3,000 MW of solar
energy systems on homes and businesses by the end of
2016, along with 585 million therms of gas-displacing
solar hot water systems by the end of 2017.2% In 2015,
California surpassed the 3,000 MW mark, about 1.5
years ahead of target.

There are three parts to the 3,000 MW goal:

1. 1,940 MW for 10Us for commercial buildings and
existing homes (including low-income programs) as part

of the California Solar Initiative.

2. 700 MW for the publicly owned utilities (POUS).

80 May 11, 2015, IEPR workshop transcript, pp. 90-91.

81 California Energy Commission, Tracking Progress, Renewable En-
ergy, http://www.energy.ca.gov/renewables/tracking_progress/

index.html, pp. 1-2.

82 California Energy Commission, Tracking Progress, Renewable En-
ergy, http://www.energy.ca.gov/renewables/tracking_progress/

index.html, p. 16.

83 GoSolar California. http://gosolarcalifornia.org/about/index.php.
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Figure 13: Megawatts Installed Solar Capacity for NSHP, 2007-2015
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3. 360 MW for 10Us for the New Solar Homes Partner-
ship (NSHP).

As of October 31, 2015, the California Solar Initia-
tive program provided incentives for nearly 1,700 MW of
installed capacity and reserved funding for more than 220
MW of pending capacity toward achieving the goal of 1,940
MW for commercial buildings and existing homes in 10U
service territories.®* The POUs have installed nearly 320
MW toward their 700 MW goal as of the end of 2014.

The NSHP Program has seen tremendous growth in
2015, with more than 6,300 solar systems and 18.8 MW
installed this year compared to 3,900 systems and 11.8
MW in 2014. Figure 13 shows NSHP program activity in

84 California Energy Commission, Renewable Tracking Progress,
http://www.energy.ca.gov/renewables/tracking_progress/index.

html, p. 14.

85 Ibid.
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terms of MW installed from 2007 to 2015. As of December
2015, the program has resulted in 141 MW of new resi-
dential solar either installed or in the pipeline, representing
more than 44,000 systems.®®

The NSHP program assists lower-income residents by
providing higher per-watt incentives for eligible residential
affordable housing projects with tax-exempt system own-
ers. Since the program began, it has provided $19 million
in rebates for solar on affordable housing, close to 14
percent of total rebate funds paid to date for all projects.®”

By helping builders become familiar with installing
solar energy systems in new construction well in advance
of anticipated zero-net-energy requirements, the NSHP
Program also provides a critical bridge toward achieving

86 California Energy Commission, Renewable Tracking Progress, http://

www.energy.ca.gov/renewables/tracking_progress/index.html.

87 California Energy Commission, Renewable Tracking Progress, http://

www.energy.ca.gov/renewables/tracking_progress/index.html.
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Table 5: RPS Progress by Large Investor-Owned Utilities

RPS Procurement Percent

Pacific Gas and Electric Company
Southern California Edison Company
San Diego Gas & Electric Company

Percent of RPS Procurement
Currently Under Contract

in 2013 for 2020
23.8% 31.3%
21.6% 23.5%
23.6% 38.8%

Source: CPUC website, http://www.cpuc.ca.gov/PUC/energy/Renewables/index.htm, accessed October 5, 2015.

California’s zero-net energy goal for new homes. (See
Chapter 1 for more discussion of zero-net energy.) This ex-
perience should allow a smooth and successful transition
for builders and homeowners once standards to imple-
ment zero net energy are in place.

Progress has also been made toward the Governor’s
12,000 MW distributed generation (defined here as 20 MW
or smaller) target.® California has about 7,200 MW of re-
newable distributed generation (projects 20 MW or smaller,
including both self-generation and wholesale), with another
900 MW in the pipeline and another 2,200 MW that could
be developed through existing programs.® Distributed
resources produce renewable electricity and are eligible for
the RPS to a limited extent, but, because much of the en-
ergy generated is used on-site rather than being delivered
to the grid, questions remain about the appropriate way to
count that generation for RPS compliance.

Investor-Owned Utility Progress

According to the CPUC, as a group California’s three
largest 10Us served 22.7 percent of their 2013 retail
electricity sales with renewable power. Table 5 shows
RPS procurement in 2013 and the percentage of RPS

88 A distributed generation system involves small amounts of gen-
eration located on a utility’s distribution system for meeting local
(substation level) peak loads and/or displacing the need to build
additional (or upgrade) local distribution lines.

89 California Energy Commission, Renewable Tracking Progress,
http://www.energy.ca.gov/renewables/tracking_progress/index.

html, pp. 13-14.
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procurement under contract for 2020.%° All I0Us expect to
comply with the 2020 RPS requirements.

Electric Service Provider,
Community Choice Aggregator, and
Other Retail Seller Progress

The electric service providers (ESPs), community choice
aggregators (CCAs), and other non-10U retail sellers also
provided 2011-2013 compliance reports to the CPUC
that include their RPS-eligible renewable energy credits
(RECs)*" retired as a percentage of the retail sales.

The 11 ESPs operating in the 2011-2013 compliance
period reported combined RPS retirements of 20.9 percent.
The one CCA active in 2011-2013, Marin Clean Energy,
reported RPS retirements of 28.7 percent for this period.
Although parties have raised concerns about CCAs selling
customers “green” electricity composed of unbundled
RECs®? paired with fossil fuel electricity under a green pric-
ing program, Marin Clean Energy reported RPS retirements
of 20.7 percent unbundled RECs for the 2011-2013 compli-
ance period, well under the 25 percent maximum allowed.

90 Generation claimed toward I0U obligations for the first RPS
compliance period (2011-2013) has not yet been verified by the
Energy Commission.

91 A RECis arenewable energy credit, which represents the green
and environmental attributes of one megawatt-hour of electricity

from an RPS-eligible renewable energy resource.

92  Anunbundled REC is purchased separately from the underlying

electricity.
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In addition to ESPs and CCAs, there is one small 10U,
Bear Valley Electric Services, one multi-jurisdictional
utility (MJU), PacifiCorp, and one MJU successor, Liberty
Utilities. Bear Valley Electric Services reported REC retire-
ments of 33 percent of retail sales for the 2011-2013
compliance period, PacifiCorp reported 20 percent, and
Liberty Utilities reported 21.9 percent.

Publicly Owned Utility Progress

The Energy Commission held an IEPR workshop on May
11, 2015, in which representatives of California’s POUs
provided updates on the status of their RPS activities.

Los Angeles Department of Water and Power
(LADWP) reported it has about 1,400 MW of renewables
in service today, with another 1,256 MW under construc-
tion and 2,721 MW planned. LADWP noted it is on a
trajectory to achieve the 33 percent by 2020 RPS targets
with added generation from roughly 2,100 MW of small
hydro, wind, solar, and geothermal projects. Other GHG
reduction activities include the utility’s net energy meter-
ing program, which has 15,500 customers, a total of 129
MW installed to date, and $257 million in incentives paid.
LADWP has also set goals for 15 percent energy effi-
ciency, 580,000 electric vehicles by 2030, 500 MW of de-
mand response by 2024, and 154 MW of energy storage
planned in the same time frame. In terms of a 50 percent
renewable target, LADWP noted that when it reaches 33
percent renewables, it will need to curtail about 0.2 per-
cent of that energy due to oversupply; that number rises
to 4.6 percent with 50 percent renewables.®

The Sacramento Municipal Utility District (SMUD)
stated that from 2003 to 2013, its renewable procure-
ment has grown steadily from a distant third to first
among the largest five utilities in the state. SMUD

93 May 11, 2015, IEPR workshop transcript. Comments by John
Dennis, director of Power System Planning and Develop-
ment, Los Angeles Department of Water and Power, http://
docketpublic.energy.ca.gov/PublicDocuments/15-IEPR-06/
TN205042_20150616T143227_May_11_2015_IEPR_Work-
shop_Transcript.pdf, pp. 223-225.
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emphasized its commitment to a diverse portfolio of re-
newables, which for 2014 includes biomass, biomethane,
geothermal, small hydro, solar, and wind. In the first RPS
compliance period (2011-2013), SMUD reported that it
procured enough renewable energy to exceed the 20 per-
cent target by 3 percent but retired just enough renewable
energy certificates to achieve compliance so as to retain
flexibility for future retirement. For the second and third
RPS compliance periods (2014-2016 and 2017-2020),
SMUD indicated it expects to reach 27.5 percent and 30
percent, respectively, without counting any carryover it
might have from the first compliance period. SMUD’s fo-
cus is on ensuring RPS compliance for 2020, but it is also
positioning itself for future renewable requirements. Like
LADWP, SMUD is looking at a variety of activities related
to reducing GHG emissions, including launching a pilot
biomass gasification project, developing better renewable
forecasting models and evaluating the effect of geo-
graphic variation, examining communications capabilities
in PV inverters, looking at managed charging of electric
vehicles, and conducting demand response pilots.®

The Southern California Public Power Authority
(SCPPA) stated that its members “are working very hard
towards meeting California’s 33 percent RPS target....and
should be on track to meet interim RPS targets through
2020.”% SCPPA noted that some members are exceed-
ing their RPS targets, for example, Pasadena Water and
Power and Anaheim Public Utilities, which respectively
procured 29 percent and 33 percent renewables in 2014.

The Northern California Power Authority (NCPA)
provided several examples of progress made by its

94 May 11, 2015, workshop transcript, Tim Tutt, government affairs
representative with Sacramento Municipal Utility District, pp.

226-234.

95 May 11, 2015, workshop transcript, Tanya DeRivi, Director of
Government Affairs, Southern California Public Power Authority,
pp. 235-241. A list of publicly owned utilities represented by
Southern California Public Power Authority is available at

http://www.scppa.org/.
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members.® The City of Palo Alto anticipates being at 50
percent renewable by 2017 and has a carbon-neutral
plan that has been in place since 2013. Alameda Munici-
pal Power and the City of Ukiah have regularly procured
more than 50 percent of their energy from renewable
resources. For NCPA’'s smallest members, a request for
proposals for 40 MW of solar has been released. How-
ever, NCPA members continue to face challenges due to
the drought and the effect on snowpack and hydroelec-
tric generation. (For more information about the drought
and impacts on electricity generation, see Chapter 8.)
NCPA noted that without continued flexibility in RPS
requirements for the POUs, it will be virtually impossible
for smaller entities to comply.

The California Municipal Utilities Association (CMUA)
noted that many of its members have had aggressive
renewable goals since before the 33 percent RPS was put
in place.*” In total, CMUA reported that its members are
meeting the 20 percent RPS target for the first compli-
ance period (2011-2013).

50 Percent RPS by 2030

As noted above, SB 350 codified the Governor’s goal for 50
percent renewable energy in California by 2030. It estab-
lished the following targets beyond 33 percent by 2020:

40 percent by the end of 2024.

45 percent by the end of 2027.

50 percent by the end of 2030.

No less than 50 percent in each multiyear compliance

period thereafter.

Going forward, the energy agencies and ARB will con-
tinue to jointly implement the RPS to meet the requirements

96 May 11, 2015, workshop transcript, Scott Tomashefsky, regula-
tory affairs manager with Northern California Power Authority,
pp. 241-254. For a list of Northern California Power Authority
members, see http://www.ncpa.com/.

97 May 11, 2015, workshop transcript, Tony Andreoni, director of
Regulatory Affairs with California Municipal Utilities Association, pp.

254-257. For more information about CMUA, see http://cmua.org/.
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of SB 350 for 50 percent renewables by 2030. The CPUC
has oversight responsibilities with respect to retail seller
RPS compliance, and the Energy Commission and ARB have
compliance oversight and penalty responsibilities, respec-
tively, for the POUs.

By January 1, 2017, SB 350 also requires the Energy
Commission, in consultation with other state agencies,
to study the barriers and opportunities for access to
solar PV generation in disadvantaged communities, as
well as barriers to, and opportunities for, access to other
renewable energy sources by low-income customers. The
Energy Commission is also required to study the barriers
to local small businesses in disadvantaged communities
by January 1, 2017.%

Renewable Action
Plan Status

In 2013, the Energy Commission released a Renew-
able Action Plan as part of the 2012 IEPR Update. The
Renewable Action Plan built on suggested strategies to
support renewable development that were described in
a 20171 IEPR subsidiary report titled Renewable Power in
California: Status and Issues. That report was prepared
in response to Governor Brown’s direction in 2010 to
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 would create new
jobs and businesses, increase the state’s energy indepen-
dence, and protect public health.

The Renewable Power in California: Status and Issues
report identified five overarching strategies to support
renewable energy:

98 Public Resources Code Section 25327 (b).
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1. Identify high-priority areas in the state for renewable which will help developers select high-value

development. locations for their projects.®®
2. Evaluate the costs and benefits of renewable projects. » 10Us have also posted maps on their

websites as part of the Renewable Auction
3. Reduce the time and cost of renewable interconnec- Mechanism feed-in tariff to assist project
tion and integration. developers in determining what areas on the
utility system where capacity for distributed
4. Promote incentives for renewables that create in- generation (DG) projects may be available.'®
In addition, the California ISO is undertaking

an annual process to identify available deliv-

state jobs and economic benefits.

5. Coordinate state and federal financing and incentive erability for distributed generation projects
programs for critical stages in the renewable development connected to utility distribution systems.'®’
continuum, including research, development, demonstra-

tion, precommercialization, and deployment. »  An industry stakeholder initiative called

the More Than Smart working group has

These strategies formed the basis for the recom-
mendations in the Renewable Action Plan. This section
provides an overview of recommendations in the plan on
which California has made the most progress, as well
as recommendations needing additional work. Appendix
A provides more detail on the progress made on each
recommendation.

been meeting regularly to discuss the role

of distributed energy resources'? (DER) in
California’s electricity system planning and
operation. The group is focused on mak-

ing policy recommendations to enable the
development of more DER through electricity
system modernization and integrated system

Action Items Showing Most

Progress 99 California Public Utilities Commission, Distribution Resources
. . . . L Plan Applications (filed July 1, 2015), http://www.cpuc.ca.gov/
Recommendations on which California has made signifi- PUC/energy/drp/. Information on the requirements for the plans
cant progress since 2013 include the following: is available at http://www.cpuc.ca.gov/NR/rdonlyres/9F82A335-
B13A-4F68-A5DE-3D4229F8A5E6/0/146374514finalacr.pdf.
Incorporate distributed renewable energy devel- 100 Pacific Gas and Electric: www.pge.com/en/b2b/energysupply/
opment zones into local planning processes: Multiple wholesaleelectricsuppliersolicitation/PVRFO/pvmap/index.page;
. . Southern California Edison: www.sce.com/ram; San Diego Gas
efforts are underway to support this recommendation. & Electric: http://www.sdge.com/generation-interconnections/
interconnection-information-and-map.
> On July 1, 2015, 10Us submitted distribu- 101 California Independent System Operator, Resource Adequacy De-
tion resource plans to the CPUC. These liverability for Distributed Generation, 2014-2015 DG Deliverability
plans identify prime locations for renewable Assessment Results, February 11, 2015, http://www.caiso.com/
L . L Documents/2015DeliverabilityforDistributedGenerationStudyResu
distributed generation and other distributed ltsReport.pdf.
resources from the utilities’ perspective,
102 DERincludes distributed renewable generation resources,

energy efficiency, energy storage, electric vehicles, and demand
response technologies.
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planning. The working group will build off
the I0Us’ recently filed Distribution Resource
Plans and make policy recommendations be-
yond what is being considered in the CPUC’s
Distribution Resource Plans proceeding.'®® As
part of the CPUC’s proceeding, the working
group filed a paper titled More Than Smart:
A Framework to Make the Distribution Grid
More Open, Efficient and Resilient.®*
»  Also, the Energy Commission is partnering
with Southern California Edison on a Dis-
tributed Energy Resource Pilot Study in the
San Joaquin Valley to promote coordinated
planning for future growth in distributed
resources. Finally, the Energy Commission
has published several reports that identify
location-specific value for distributed gen-
eration projects.'®

Identify preferred areas for distributed genera-
tion and utility-scale renewable development: The
most noteworthy progress on this recommendation has
been the Desert Renewable Energy Conservation Plan
(DRECP). This effort focused on more than 22.5 million

103 http://www.cpuc.ca.gov/PUC/energy/drp/.

104 http://morethansmart.org/wp-content/uploads/2015/06/More-
Than-Smart-Report-by-GTLG-and-Caltech-08.11.14.pdf.

105 California Energy Commission consultant reports, /dentification of
Low-Impact Interconnection Sites for Wholesale Distributed Pho-
tovoltaic Generation Using Energynet® Power System Simulation,
December 2011, http://www.energy.ca.gov/2011publications/

CEC-200-2011-014/CEC-200-2011-014.pdf.

Integrated Transmission and Distribution Model for Assessment of
Distributed Wholesale Photovoltaic Generation, April 2013, http://
www.energy.ca.gov/2013publications/CEC-200-2013-003/CEC-
200-2013-003.pdf.

Distributed Generation Integration Cost Study — Analytical Framework,
September 2014, http://www.energy.ca.gov/2013publications/CEC-
200-2013-007/CEC-200-2013-007-REV.pdf.
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acres in the California deserts with the goal of identify-
ing areas for renewable development with the least
environmental impacts and sensitive areas that should

be protected for conservation. The draft DRECP was
released in September 2014. In March 2015, the Bureau
of Land Management, the U.S. Fish and Wildlife Service,
the Energy Commission, and the California Department of
Fish and Wildlife announced a phased approach to finalize
the development of the DRECP, starting with comple-

tion of the Bureau of Land Management land-use plan
amendment that designates development focus areas and
conservation areas on public lands.!%

Other actions to support renewable energy develop-
ment zones include providing technical assistance to the
San Joaquin Valley Identification of Least Conflict Lands
study;'” development of informational geo-spatial tools;
the Renewable Energy and Conservation Planning Grants
Program, which is providing more than $5 million to help
local jurisdictions include consideration of renewables
in their local policies and ordinances; and the establish-
ment of the Renewable Energy Transmission Initiative 2.0,
which is discussed in the next chapter.

Electrifying the transportation system: The focus
of the Renewable Action Plan was on renewable electric-
ity, but it also acknowledged the importance of electrifying
California’s transportation system to meet GHG reduction
goals. The plan also discussed the potential to use vehicle-
to-grid services to provide grid support and help integrate
renewable electricity, and underscored the importance
of transportation electrification in disadvantaged com-
munities because they can face disproportionate negative

106 “Public Input Drives Next Steps for Desert Renewable Energy
Conservation Plan,” news release, March 10, 2015, http://www.
drecp.org/documents/docs/2015-03-10_DRECP_Path_Forward_
News_Release.pdf.

107 The San Joaquin Valley Identification of Least Conflict Lands
study is a stakeholder-led, landscape scale plan to identify
least-conflict lands in the San Joaquin Valley that are suitable for
renewable energy development.
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impacts from burning fossil fuels, especially from the
transportation sector. Since the adoption of the Renewable
Action Plan in 2013, the Energy Commission’s Alternative
and Renewable Fuel and Vehicle Technology Program has
awarded nearly $40 million for plug-in electric vehicle
infrastructure, including charging stations, with many
projects located in environmentally high-risk communities.
The program has also awarded more than $30 million for
electric trucks and buses in sensitive port areas, including
manufacturing and assembly plants. (The benefits of the
Alternative and Renewable Fuel and Vehicle Technology
Program are discussed in Chapter 4.)

There has also been progress on improving the link
between planning efforts for renewable energy, the elec-
tric distribution system, and zero-emissions vehicles. The
California Statewide Plug-In Electric Vehicle Infrastructure
Assessment, published in 2014, makes recommendations
for plug-in vehicle infrastructure planning and provides
guidance to local communities.'® The Energy Commis-
sion has also funded 11 regional plug-in electric vehicle
planning grants to develop regional plans for infrastruc-
ture, streamlining of permitting and inspection processes,
building code updates, and consumer education and
outreach. (See Chapter 4 for further discussion of electric
vehicles and Chapter 5 for discussion on how electric
vehicle use is included in the electricity demand forecast.)

Developing protocols for advanced inverters:
The Renewable Action Plan emphasized the need for
advanced inverters to successfully integrate and manage
increasing amounts of distributed solar resources on the
grid. In January 2013, the Energy Commission and the
CPUC formed the Smart Inverter Working Group, which
includes utilities, inverter manufacturers, renewable
developers, government, and other stakeholders. The

108 California Energy Commission, California Statewide Plug-In
Electric Vehicle Infrastructure Assessment, May 2014, http://www.
energy.ca.gov/2014publications/CEC-600-2014-003/CEC-600-
2014-003.pdf.
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first phase of the project was to develop recommenda-
tions for seven critical autonomous inverter functions; the
resulting recommendations were approved by the CPUC
in 2014 and will be implemented by the I0Us by mid-
2016. In the second phase, the working group focused
on inverter communication capabilities, and the CPUC
is coordinating with the I0Us to implement the result-
ing recommendations. The third phase of the project
will consider advanced functions such as the ability

to respond to power pricing signals and to connect or
disconnect from the grid upon command.

Fostering regional solutions to renewable
integration: Because regional coordination of electricity
markets allows more efficient and economic sharing of
renewable and other generating resources across a broad
geographic area, the Renewable Action Plan recom-
mended continuing to explore opportunities for an energy
imbalance market (EIM) in the West. There has been
substantial progress on this recommendation. Progress
on the EIM and developing a more regional grid are
discussed in detail below in the section “Renewables and
Reliability” and in detail in Chapter 3.

Providing clear tariffs, rules, and performance
requirements for integration services: The Renewable
Action Plan recommended designing clear tariffs, rules,
and performance requirements for integration services to
fully leverage automated demand response, energy stor-
age, and other distributed resources to provide renewable
integration. Major progress on this recommendation was
made in July 2015 with the California ISO’s announce-
ment of approval of rules and processes to enable dis-
tributed energy resources to participate in the wholesale
energy market. Smaller resources can now be bundled by
utilities or third parties so they collectively can meet the
half-megawatt minimum requirement for participating in
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the energy market.'® Also, the California ISO is working
toward introducing a formal flexible ramping product into
its market system."® While the CPUC has taken initial
steps described below to facilitate the participation of
preferred resources into the California ISO’s wholesale
energy market, further CPUC action is needed.

The CPUC worked with the I0Us and other stake-
holders in 2015 to facilitate greater participation in the
California ISO demand response market options. Under
the demand response “bifurcation” scheme instituted by
agreement between the California ISO and the CPUC, two
demand response product types were defined. First, the
CPUC specified load-modifying demand response as those
demand response resources that result in permanent load
shifts of a nature that would, logically, influence the Energy
Commission demand forecast. Second, supply-side de-
mand response is event-based and meant to directly com-
pete with, or even supplant, traditional generation capacity
resources."" The CPUC’s Resolution E-4728 launched
the Demand Response Auction Mechanism which, among
other things, requires all bidders to integrate their demand
response into the California ISO’s wholesale market and
relies on third parties to provide that demand response.'’
In November 2015, the CPUC issued a decision aligning
valuation of demand response with its long-standing goal

109 California Independent System Operator, “ISO Board approves
gateway to the distributed energy future” press release, July 16,
2015, http://www.caiso.com/Documents/ISOBoardApproves-

GatewayToTheDistributedEnergyFuture.pdf.

110 California Independent System Operator, Draft Technical Ap-
pendix, June 10, 2015, http://www.caiso.com/Documents/Draft-

TechnicalAppendix_FlexibleRampingProduct.pdf.

111 CPUC, Decision Addressing Foundational Issue of the Bifurca-
tion of Demand Response Programs, D.14-03-026, Rulemaking
13-09-011, http://docs.cpuc.ca.gov/PublishedDocs/Published/

(G000/M 089/K480/89480849.PDF.

112 CPUC, Approval with Modifications to the Joint Utility Proposal
for a Demand Response Auction Mechanism Pilot Pursuant to
Ordering Paragraph 5 of Decision 14-12-024. Resolution E-4728,
July 23, 2015, http://docs.cpuc.ca.gov/PublishedDocs/Published/

(G000/M153/K436/153436367.pdf.
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of integrating the I0U demand response portfolios into
the California ISO markets." To lay the groundwork for
expanding opportunities for demand response, the CPUC
is working with Lawrence Berkeley National Laboratory
to develop a comprehensive study of demand response
potential across all customer sectors.'™

Establishing research initiatives to support
renewable development: California continues to be a
leader in advancing research and development (R&D) to
support renewable energy development and use. Since
2010, the Energy Commission has awarded more than
$200 million to projects that support the recommenda-
tions in the Renewable Action Plan in the following areas:

»  $70 million to support existing and colocated
renewable technologies, including projects
to reduce installation and maintenance
costs; improve reliability and performance;
develop community-scale bioenergy; conduct
environmental impact assessment and
mitigation; examine opportunities for syner-
gies from combining renewable technologies;
reduce the cost of distributed PV; integrate
advanced inverter technologies and smart
grid components; and identify strategies to
make bioenergy projects more economic.

»  $20 million to bring innovative technolo-
gies closer to commercialization, examine

113 CPUC, Decision Addressing the Valuation of Load Modifying Demand
Response and Demand Response Cost-Effectiveness Protocols,
Decision 15-11-042, November 30, 2015, http://docs.cpuc.ca.gov/

PublishedDocs/Published/G000/M156/K099/156099197.pdf.

114 Mary Ann Piette, Andrew Satchwell, Michael D. Sohn, Michael A.
Berger, Laurel N. Dunn, Peter Alstone, Emre Kara, Jennifer Potter,
Sarah Smith, Janie Page, Becky Li, and Kristina LaCommare,
Lawrence Berkeley National Laboratory, “Draft Research Plan
2015 California Demand Response Potential Study: Charting

California’s Demand Response Future,” May 13, 2015.
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the potential of technologies on the horizon,
develop data and tools to support market
facilitation, verify the performance of innova-
tive technologies, and develop technologies
in the areas of biomass conversion, offshore
wind, concentrating solar power, small
hydro, and geothermal. Other projects have
evaluated strategies to reduce peak demand,
minimize the environmental impacts of
energy generation, and bring technologies to
market that provide increased environmen-
tal benefits, greater system reliability, and
reduced system costs.
»  $109 million for projects to integrate inter-
mittent generation, improve solar and wind
forecasting, develop smart grid technologies
and microgrids, improve energy storage
technologies, and develop grid planning
tools, distribution system upgrades, and
demonstration and deployment projects for
renewable-based microgrids.
»  $9 million to reduce and resolve environ-
mental barriers to renewable deployment;
develop new technology designs, scientific
studies, and decision-support tools to avoid
impacts to environmentally sensitive areas
and permitting delays; and provide environ-
mental analysis to identify preferred areas
for renewable development, such as the San
Joaquin Valley.

Action Items Needing Further Work

Suggested actions in the Renewable Action Plan for which
there has been less progress include:

Developing renewables on state properties. In
2011, the Energy Commission’s Developing Renewable
Generation on State Property report recommended a goal
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of 2,500 MW of renewables on state properties by 2020,
with interim targets of 833 MW by 2015 and 1,666 MW by
2018." According to the Department of General Services’
Renewable Energy Directory, there are 43 MW of renew-
able projects installed on state properties, with another

8 MW planned, far short of the 833 MW interim goal for
2015. In addition, the majority of installed and planned
projects are less than 1 MW, indicating more focus may
be needed on promoting larger installations going forward
to achieve the interim and long-term targets. In support
of this effort, on October 1, 2015, the California State
Lands Commission and the Bureau of Land Management
announced a historic agreement to pursue an exchange of
state lands with federal lands. This State Land Exchange
will protect conservation lands and promote renewable
energy development.

Improving the transparency of renewable cost
information and distribution planning. Improving the
ability to track publicly available information on renewable
project costs will expand the state’s understanding of cost
trends and drivers in the growing distributed renewable
energy portfolio and help support distribution planning.
California’s energy agencies need to increase efforts to
work with the National Renewable Energy Laboratory,
Lawrence Berkeley National Laboratory, U.S. Depart-
ment of Energy, utilities, customers, and developers to
develop a framework to prepare transparent estimates of
the system costs of renewable distributed generation. In
addition, the Energy Commission needs to coordinate with
local, state, and federal agencies to identify available cost
data and what additional information is needed to support
distribution planning.

The energy agencies and utilities need to continue
to improve coordination and integration of distributed gen-
eration procurement programs, long-term procurement

115 California Energy Commission, Developing Renewable Energy on State
Property, April 2011, http://www.energy.ca.gov/2011publications/
CEC-150-2011-001/CEC-150-2011-001.pdf.
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plans, smart grid deployment plans, and transmission
planning so that the distribution planning process is better
informed. The energy agencies should explore options

to improve the transparency of the I0Us’ distribution
planning process, leveraging the tools and methods being
considered in the CPUC’s Distribution Resources Plan
proceeding. The work being done through the “More Than
Smart” working group made up of industry stakeholders
is an important contributor to this effort.'®

Instituting workforce development to support
the renewable industry: The Renewable Action Plan
emphasized the importance of developing a well-trained
workforce to support California’s renewable policy goals.
Strategic partnerships among energy, labor, and educa-
tion agencies are needed to ensure that training matches
the needs of the industry. For example, in June 2015 the
State of California’s Employment Training Panel approved
more than $300,000 in renewable fuel and vehicle tech-
nology job training funds to train more than 400 workers
in the clean technology sector.""” These kinds of efforts
are needed in the electricity sector as well.

Renewables and
Reliability

Success in advancing renewable resources necessar-
ily means facing the challenge of integrating increasing

116 The “More Than Smart” working group is an offshoot of the More
Than Smart — A Framework to Make the Distribution Grid More
Open, Efficient, and Resilient white paper by Greentech Leader-
ship Group and Resnick Sustainability Institute. http://authors.
library.caltech.edu/48575/1/More-Than-Smart-Report-by-GTLG-
and-Caltech.pdf.

117 State of California Employment Training Panel, “Employment
Training Panel Awards $368,280 to Train Clean/Green Sector
Workers in Partnership with the California Energy Commission,”
June 26, 2015,

http://www.labor.ca.gov/pdf/ETPPressRelease-June2015.pdf.
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amounts of variable resources into the grid. To maintain
reliability, the grid operator must balance supply and de-
mand. This balance becomes more challenging as increas-
ing amounts of intermittent resources without storage are
deployed, producing large daily upward and downward
ramps in energy generation. Many options are available

to help manage the unique characteristics and increas-

ing scale of renewables’ en route to achieving the state’s
climate goals. The discussion below draws largely from a
July 9, 2015, symposium'® held by the Governor’s office
and joint energy agencies to solicit input on achieving
Governor Brown’s 50 percent renewables goal® as well as
a May 11, 2015, IEPR workshop on renewable resources.

At the May 11, 2015, IEPR workshop, the California ISO
noted that the magnitude of overgeneration due to renew-
able generation in excess of electricity demand could be as
great as 12,000 MW under a 33 percent RPS. Keith Casey,
vice president of Market and Infrastructure Development at
the California IS0, noted that the California ISQ’s analysis
showed that under a 40 percent RPS there are times when
net load'® becomes negative. This means that the Califor-
nia ISO system would not be able to accommodate all of
the renewable generation during that period."'

An analysis in the CPUC’s Long Term Procurement
Planning (LTPP) shows significant curtailment will be
needed in 2024 to maintain grid reliability, assum-
ing today’s RPS rules favoring generation produced or
scheduled into a California balancing authority apply to
a 40 percent renewables target. With a 50 percent RPS,
overgeneration will become increasingly challenging
regardless of whether current RPS rules apply.'??

118 http://www.arb.ca.gov/cc/pillars/pillars.htm#publicmeetings.

119 Executive Order B-30-15, http://gov.ca.gov/news.php?id=18938.

120 A net load curve is total load less the production of wind and solar

generating facilities.

121 May 11, 2015, IEPR workshop transcript, p. 161.

122 July 9, 2015, Greenhouse Gas Symposium, presentation by Phil

Pettingill, director of State Regulatory Affairs at the California ISO.
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Figure 14: Potential Curtailment in 2024 at 40 Percent Renewables
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Figure 14 shows the amount of overgeneration
expected in calendar year 2024, assuming a 40 percent
renewable requirement in a business-as-usual scenario.
In this graph, overgeneration refers to renewable capacity
that would have nowhere to go and could be curtailed in
2024 if business-as-usual continued. Under those condi-
tions, roughly 10 percent of the year is expected to have
some amount of overgeneration. However, tools such as
demand response, storage (many types), bi-directional
electric vehicle dispatch, electrification of thermal end
uses, and hydrogen production for fuel cell vehicles will
likely be deployed to avoid deep and frequent curtailment.

The Union of Concerned Scientists (UCS) presented a
different perspective on overgeneration, suggesting that it
can be considered as failure to curtail natural gas genera-
tion, rather than a direct effect of renewables. Figure
15 shows UCS’ version of a net load curve highlighting
those hours in the day with excess generation. Laura
Wisland, a senior energy analyst at UCS suggested, “It's
our challenge to figure out how to take advantage of as
much solar as we can, in the middle of the day, when it’s
generating. And then, also bring on additional types of
resources to smooth that generation over time and turn
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down the gas plants as much as possible, so we’re get-
ting the commensurate greenhouse gas benefit.” %

At the May 11, 2015, IEPR workshop, Steven Kelly,
director of policy at Independent Energy Producers As-
sociation, suggested that real-time prices could push
businesses and homeowners in the California balancing
authorities to take advantage of the free power rather
than giving it away outside California.’* Mr. Kelly also
noted that if power plant owners modified their plants to
allow them to run at lower generation levels, they could,
but the market signals are not there to create an incentive
for them to do s0.'®

Westlands Solar Park stressed the importance for geo-
graphic diversity throughout the state to avoid overreliance
on any geographic region (and the particular renewable
technologies there) at the expense of other regions and
technology types, such as solar development in Central

123 May 11, 2015, IEPR workshop transcript, p. 169.
124 |bid., p. 192.

125 Ibid., p.196.
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Figure 15: Potential Curtailment Scenario
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Source: Laura Wisland’s presentation (UCS) during the May 11, 2015, IEPR workshop, see https://efiling.energy.ca.gov/Lists/DocketLog.
aspx?docketnumber=15-1EPR-06.

California.’® Westlands also stressed the importance of study uses a bottoms-up approach to analyze hand-con-
focusing on water use as part of siting and transmission structed scenarios, and the scenarios are not optimized to
planning for renewable development.’?” (Water-energy find the least-cost way to reach GHG goals. It is policy-
issues are discussed in Chapter 8.) neutral and provides results showing levels of efficiency,
renewables, electric vehicles, demand response, storage,
Pathways StUdy on GHG and so forth, and how to combine such resources to reach
Red UCtiOﬂS NeedEd by 2030 to a given level of emissions reductions by a given time.
Achieve 2050 GO&'S The chief finding is that decarbonizing the California

Energy+Environmental Economics (E3) developed a study economy depends on four transitions, with progress

on GHG reduction levels needed in 2030 for a pathway to needed on each by 2030:3°

the 2050 GHG reduction goal.'?® '2° The study analyzed a

series of scenarios with different technology combinations ~ »  Achieve greater efficiency and conservation in

and differing paces of emission reductions. The Pathways buildings, industry, infrastructure, water, and the
vehicle fleet.

126 Ibid., pp. 108-111. ) ) .
»  Switch fuels to increase the share of electricity and

127 Ibid., pp. 100-101. hydrogen in the energy mix.

128 https://ethree.com/public_projects/energy_principals_study.php.

129 The heads of the California Air Resources Board, Energy Commis- 130 The study also looked at a carbon sequestration scenario; this
sion, CPUC, and the California ISO engaged E3 to conduct the study. summary focuses on the renewables goal.
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Decarbonize electricity.
Decarbonize fuels (liquid and gas).

At the July 9, 2015, symposium, Dr. Nancy Ryan, senior
director for policy and strategy at E3, noted that one central
conclusion is that to realize cost-effective decarbonization,
California must use all sources of potential flexibility, includ-
ing tight integration of the transportation sector. Increased
regional diversification and resource diversity are critical,
and flexible loads will also be important. She suggested
that the study shows that California will still need fast-
ramping gas plants with low minimum generation well into
the future. Finally, Dr. Ryan suggested the need to integrate
the energy system across sectors.

Integrated Planning

Taking an integrated approach to energy planning is a
key tool for addressing the potential challenges associ-
ated with increased amounts of renewable resources. At
the July 9, 2015, symposium, there was broad agree-
ment that the traditional, more siloed approach to energy
planning in which renewable energy goals are considered
separately from energy efficiency or demand response
or storage goals,'®' for example, does not generate the
best results. Each area progresses towards the respective
goals but is not integrated and not necessarily part of an
effective strategy to meet climate goals. A more integrat-
ed approach aimed at GHG reductions is needed.

Such an integrated approach should consider a
broad array of tools to de-carbonize the grid, including a
balanced portfolio of renewable technologies, targeted
energy efficiency, time-of-use rates, demand response,
storage, and reconfiguration of the existing natural gas
fleet to allow for greater operational flexibility such that
they are capable of ramping both up and down. At the
symposium, parties also suggested that resource diversity

131 See Appendix F for an update on energy storage goals as required
by AB 2514 (Skinner, Chapter 469, Statutes of 2010).
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needs go beyond a diversified portfolio for the timing of
energy generation to include all reliability services such as
voltage support and other ancillary services.

A more integrated approach to planning also allows
for more flexibility as the state works to transform the
energy sector to achieve overall GHG reduction goals. At
the May 11, 2015, IEPR workshop, Commissioner David
Hochschild emphasized that policy makers must antici-
pate what the electricity sector will look like in the near
future and set policy accordingly. One major anticipated
change is the increasing electrification of the building
sector, including smart appliances that can respond to
the needs of the grid. Yet anticipating all the impacts of a
rapid evolution of generation towards renewables is dif-
ficult, because some of those impacts are unknowable.'®?
Commissioner Andrew McAllister identified the opportu-
nity to build in flexibility throughout the system, including
on the demand side. Malleable demand can respond
to grid conditions, facilitating system reliability and full
utilization of available renewables. Cutting-edge tech-
nologies, particularly low-cost communication technolo-
gies, will be important for enabling grid responsiveness
down to the appliance level.'*® Meeting the state’s climate
goals requires planning approaches that better integrate
demand and supply-side resources.

As discussed above in “Renewable Action Plan Sta-
tus,” the California ISO and CPUC have made considerable
progress to develop a viable market for demand response
in California that provides cost-effective flexibility and
reliability capabilities. Still, demand response participa-
tion in the California ISO’s market is in its infancy with
just 58 resources participating, representing about 1,200
MWs. Further work is underway to increase participation.
(See the side bar on “Advancing Demand Response” for
information on the Energy Commission’s role).

132 May 11, 2015, IEPR workshop transcript. pp. 141-143.

133 Ibid., pp. 145-147.



Efforts by Advanced Microgrid Solutions provide an
example of how various tools can be integrated together
to improve system efficiency. (A project with the Inland
Empire Utilities Agency is discussed in Appendix F). The
company deploys storage in combination with renewable
distributed generation and demand response. Software
with site-specific time-of-use rates integrates energy use
and production at a building to provide real time support
to the electric grid. Such integrated systems have the
promise to replace conventional flexible capacity overtime
if deployed to scale and strategically located.

Also, as noted above, efforts to decarbonize the
electricity and transportation sectors must be integrated:
for example, balancing the optimization of electric vehicle
charging to support grid reliability and meeting a driver’s
needs will be key. The California ISO led the development
of the California Vehicle-Grid Integration (VGI) Roadmap
through a comprehensive stakeholder review process
and in coordination with the Governor’s Office, Energy
Commission, CPUC, and California Air Resources Board.
Through this planning effort, “The intention is to keep
consumers in the driver’s seat during the transforma-
tion to a cleaner grid by enabling managed EV charging
consistent with grid conditions. Eventually, two-way
interfaces between EVs and the bulk power network could
benefit both EV owners and the grid-at-large.” **

The CPUC has already started to look at clean energy
procurement in a comprehensive way. An example is the
CPUC’s decision 15-09-022, which provides a foundation
for the integration of distributed energy resources.”® The
decision establishes a framework for distributed energy
resources that “is based on the impact and interaction of
such resources on the grid as a whole, on a customer’s

134 California IS0, California Vehicle-Grid Integration (VGI) Roadmap:
Enabling vehicle-based grid services, February 2014, https://
www.caiso.com/Documents/Vehicle-GridintegrationRoadmap.pdf.

135 CPUC, Decision Adopting an Expanded Scope, a Definition, and a
Goal for the Integration of Distributed Energy Resources, R. 14-10-
003. D. 15-09-022, September 17, 2015, http://docs.cpuc.ca.gov/
PublishedDocs/Published/G000/M154/K464/154464227.PDF.
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Advancing Demand Response

In 2007, the IEPR recommended initiating a for-
mal rulemaking process involving the CPUC and
California ISO to pursue the adoption of new load
management standards under the Energy Com-
mission’s existing authority, and in January 2008
the Energy Commission opened an informational
proceeding and rulemaking. The Energy Commis-
sion published a Committee draft analysis and
held workshops throughout 2008 and 2009, but
developments in advanced metering infrastruc-
ture (an integration of smart meters, communica-
tion capability, and data management systems
that allow two-way communication between
consumers and utilities) as well as American
Recovery and Reinvestment Act funding for de-
mand response led the Committee to re-evaluate
the need for amending the regulations, and the
proceeding was not completed.

Since 2009, the electric industry has seen
tremendous change, the management of which —
in support of the transition to low-carbon energy
systems — is a theme of the 2075 /EPR. Advanced
meters are present at a large majority of custom-
er sites; analytical support tools are increasingly
powerful; and business models exist to mobilize
and aggregate cost-effective demand-side re-
sources that can produce various grid services at
all scales. The Energy Commission will therefore
consider updating its load management regula-
tions to reflect the current context and leverage
these powerful recent developments.


https://www.caiso.com/Documents/Vehicle-GridIntegrationRoadmap.pdf
https://www.caiso.com/Documents/Vehicle-GridIntegrationRoadmap.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M154/K464/154464227.PDF
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M154/K464/154464227.PDF

energy usage, and on the environment” with the goal “to
deploy distributed energy resources that provide optimal
customer and grid benefits, while enabling California to
reach its climate objectives.”SB 350 puts into statute a
shift to a more integrated approach to electricity resource
planning by requiring the retail sellers of electricity and
larger publicly owned utilities to develop integrated
resource plans (IRPs). The IRPs will incorporate both sup-
ply- and demand-side resources to meet GHG emission
reduction goals, maintain reliability, and control costs.

Beginning in 2017, the CPUC is required to adopt a
process for each retail seller to file an IRP. Similarly, by
January 1, 2019, each POU with annual demand exceed-
ing 700 GWhs (average) per year is required to adopt an
IRP and a process for updating the plan at least once
every five years. The Energy Commission will adopt guide-
lines for the applicable POUs to submit IRPs by 2019. The
Energy Commission will work together with the CPUC,
ARB, and California ISO to have a coordinated approach to
the IRPs and meet all obligations identified in statute.

In their IRPs, the retail sellers and POUs are required
to describe how they will:

Meet the GHG emissions reduction targets estab-
lished by the ARB in achieving the economy-wide
greenhouse gas emissions reductions of 40 percent

from 1990 levels by 2030.

Procure at least 50 percent eligible renewable energy
resources by December 31, 2030.

Serve their customers at just and reasonable rates.

Minimize effects on ratepayers’ bills.

Ensure system and local reliability.

Strengthen the diversity, sustainability, and resilience

of the bulk transmission and distribution systems and
local communities.
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Enhance distribution systems and demand-side
energy management.

Minimize localized air pollutants and other green-
house gas emissions, with early priority on disadvan-
taged communities

The CPUC is required to “identify a diverse and bal-
anced portfolio of resources needed to ensure a reliable
electricity supply that provides optimal integration of
renewable energy in a cost-effective manner.”13

The statute requires that the POUs’ IRPs include pro-
curement for energy efficiency, demand response, stor-
age, transportation electrification, and a diverse portfolio
with short- and long-term agreements, and that the plans
meet resource adequacy requirements.'®” The Energy
Commission will review POUs’ IRPs for consistency with
the statutory requirements and provide recommendations
to correct any deficiencies.

Regional Grid

Expanding to a more regional electrical grid is also critical
to advancing California’s climate goals while maintaining
reliability and controlling costs. (For more information

on developing a regional grid, see Chapter 3.) An impor-
tant tool to help integrate renewables into the grid is the
California ISO’s real-time EIM. The EIM is a voluntary
market to automatically balance differences in supply
and demand in real-time and is expanding in the West.
Moving beyond a regional EIM, a fully integrated regional
market would provide greater benefits. With a regional
market, overgeneration in California could be used in
other parts of the west rather than being curtailed. For
example, California’s late afternoon resources can serve
peak period load after sunset in Utah. Moreover, a more
regional grid with a bigger footprint includes a broader
diversity of renewable resources with varying generation

136 Public Utilities Code 454.51.

137 Public Utilities Code Section 9621.



Figure 16: Potential Regional GHG Reductions With 40 Percent Renewables
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Source: California ISO presentation at the July 9, 2015, Joint Agency Symposium on the Governor's Greenhouse Gas Reduction Goals http://docket-
public.energy.ca.gov/PublicDocuments/15-1EPR-06/TN205457-3_20150722T101921_California_Climate_STrategy.pdf.

profiles such that combining them can reduce the overall
variability of supply.

The CPUC’s LTPP analysis showed that a regional grid
would eliminate curtailment and reduce GHG emissions
by 1.1 million tons per year under a 40 percent PRS by
2024. Westwide coordination at a 50 percent RPS would
lower carbon emissions by an additional 1.5 million tons
per year."®® Figure 16 translates the overgeneration hours
to potential GHG savings if the excess generation could
be used regionally rather than being curtailed. Most of the
GHG savings potential occurs between March and June.

PacifiCorp has shown interest in joining the California
ISO as a participating transmission owner rather than
continuing to operate as separate balancing authorities.
Recognizing the importance of a regional market, SB 350
paves the way for the voluntary transformation of the

138 Symposium on the Governor’s Greenhouse Gas Reduction Goals,
July 9, 2015, comments by Phil Pettingill with the California 1SO.
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California ISQ into a regional organization.™® The EIM and
development of a regional electricity market in the West
are discussed in detail in Chapter 3.

Other Proposed Solutions

Poseidon Water proposed that using excess renewable
energy to power the production of drinking water through
desalination is an opportunity to help meet both energy
and water needs in California. Graham Beatty from Posei-
don Water noted that desalination is energy-intensive,
with electricity use accounting for about 50 percent of the
operating expense. As an example, Mr. Beatty stated that
the Carlsbad plant produces 50 million gallons of drinking
water per day using 30 MW to 35 MW and has some
ability to store additional water onsite. He stated that
desalination projects can be designed to ramp up or down
quickly as needed to have the capability to use renewable

139 See Senate Bill 350, Article 5.5. Transformation of the Indepen-
dent System Operator, Section 359 (a), http://leginfo.legislature.
ca.gov/faces/billNavClient.xhtmlI?bill_id=201520160SB350.
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energy that would otherwise be curtailed.'* Given the size
of the project, this would likely produce on the order of a
few MW of flexible capacity.

Another potential solution is to convert surplus
renewable power to hydrogen gas."! This is a potential
long-term strategy that could result in a new supply of
renewable hydrogen for transportation use, as well as an
input to the natural gas pipeline system to reduce the car-
bon content of natural gas. (See Chapter 6 for discussion
on natural gas issues.)

Emerging Technologies

R&D is needed to help advance the new tools, technolo-
gies, and systems that are required to integrate the clean
energy infrastructure needed to contribute to the state’s
GHG reduction goals. California’s research investments
have developed improved capabilities to forecast the
generation of intermittent renewable resources that have
helped lower the cost of using these resources, but further
work is needed. Better forecasting in both longer duration
(day ahead) and short duration (5 minute) would allow grid
operators to more effectively balance renewables with
other generation and demand-side resources. Ongoing
research projects are working to implement improved
forecasting techniques into the planning and operations
of the California ISO grid and individual microgrids that
have a high penetration of variable renewables. Califor-
nia’s research investments are also developing renewable
energy integration solutions, including increasing regional
coordination, diversifying the clean energy portfolio,
enabling flexible loads, adding flexibility and controllability
to renewable generators, and demonstrating advanced
energy storage technologies and microgrids. The Energy
Commission supports this research through funding from
the Electric Program Investment Charge (EPIC).

140 Ibid., pp. 185-187.

141 Ibid., p. 149.
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The Energy Commission has funded several technologies
that are being used to support a more regional grid, better
integrate variable generation and increasingly variable
load, and deploy localized community-scale renewable
energy projects and microgrids. For example, synchro-
phasors were in the laboratories in the 1980s and the
Energy Commission’s demonstration and deployment
efforts were pioneering in getting the technology into the
California and Western grid in the 2000s. Synchrophasors
are high-speed, utility data collection systems that can
collect up to 30 samples (of phase angles) per second.
This high-resolution data can show abnormalities in the
grid and identify their origin. Synchrophasors are now
deployed throughout the national grid.

Microgrids are a tool to integrate distributed energy
resources and add resiliency to locations with criti-
cal loads such as military bases, prisons, hospitals, or
laboratories, and can serve as a platform to enable very
high penetrations of solar and wind energy. Microgrids
are especially effective for critical facilities that require
high reliability. Microgrids typically use grid power when
the utility grid is stable but have the capability to island,
or provide power in isolation, if the utility grid becomes
unstable. Microgrids are capable of firming and control-
ling the energy export, including intermittent wind and
solar, to the utility grid while integrating supply- and de-
mand- side controls within the microgrid. These microgrid
capabilities are needed when customers want to reap the
benefits of coordinating multiple energy systems such as
distributed renewables, demand response technologies,
and energy storage. The Energy Commission’s early R&D
efforts focused on microgrid controller design and system
configurations, and through EPIC the Energy Commis-
sion is focused on taking these advanced designs and
configurations and demonstrating the full value to support
commercialization of microgrid systems. Future research
efforts should focus on system standardization and
lowering costs so these commercialization efforts can be
successful. The Energy Commission, CPUC, and California
ISO worked in partnership to develop state level roadmaps



for energy storage, vehicle-grid integration, and demand
response. These agencies should continue that work on
a microgrid roadmap in 2016 that can address how the
institutional and cost barriers can be addressed.

Also, the Energy Commission has funded projects to
help communities develop and deploy localized renewable
energy-optimized energy management strategies. These
strategies are designed to enable higher levels of renewable
energy with minimal grid impacts by enabling functions
such as peak-load reduction, load shifting, and a range of
other functions for the local community and the grid.

Storage is another key technology to help improve
grid reliability with increasing amounts of renewable
resources. Further research and economies-of-scale are
needed to help bring down costs. The CPUC established
a programmatic market for energy storage in California
and set a 1.3 GW energy storage target for the I0Us to
support a 33 percent RPS by 2020. The Energy Commis-
sion’s R&D efforts focus on helping California achieve
the energy storage target with technologies that are
safe, reliable, and cost-effective for IOU ratepayers.
Research is also focused on improving technology per-
formance and identifying optimal locations, sizes, and
technology types for specific energy storage functions.
Recognizing the potential benefits of storage and the
need for further work, in 2014 the CPUC, Energy Com-
mission, and California 1SO jointly developed a roadmap
to identify actions that can help advance a marketplace
for energy storage resources."?

Technologies that enable demand response also
help integrate renewable resources, especially demand
response that can be reliably dispatched and is resource-
adequate. Innovative coupling of demand response with
other technologies like storage can assure the grid opera-
tor of its capability to shed or call on load when needed

142 California ISO, CPUC, Energy Commission, Advancing and
Maximizing the Value of Energy Storage Technology, a California
Roadmap, December 2014, https://www.caiso.com/Documents/
Advancing-MaximizingValueofEnergyStorageTechnology_Califor-
niaRoadmap.pdf.
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and assure customers that their electricity needs will not
be compromised. A roadmap developed by the California
IS0 in close coordination with the CPUC and Energy Com-
mission provides a guide for expanding demand response
in California.™®

R&D is also helping advance flexible generation re-
sources that can help fill the gaps and balance the ramps
created by intermittent renewables. Some renewable
resources that have typically been operated as baseload
resources, such as geothermal, and biomass, may be able
to provide the flexibility needed to maintain grid opera-
tions in the face of higher levels of wind and solar.

California also needs to develop permitting processes
for renewable facilities that do not currently have a clear
regulatory process for development, such as offshore
wind that faces review from multiple local, state, and
federal entities.

Given the critical nexus between the transportation
and electricity sectors in meeting the state’s climate
goals, several research efforts are underway to advance
vehicle-grid integration for a growing population of elec-
tric vehicles. At a high level, the research efforts support
the development of open communication protocols that
enable two-way communication between the utility and
the vehicle to manage the vehicle battery by charging with
excess generation, and drawing from it when ancillary
services, such as frequency regulation, are needed for
grid stability. As noted above, the California Vehicle-Grid
Integration (VGI) Roadmap lays out “a way to develop
solutions that enable electric vehicles to provide grid
services while still meeting consumer driving needs.” 44

The state’s long-term climate laws and goals are
driving investments in innovations that will significantly

143 California ISO, Demand Response and Energy Efficiency Roadmap:
Maximizing Preferred Resources, December 2013,
https://www.caiso.com/Documents/DR-EERoadmap.pdf.

144 California ISO, California Vehicle-Grid Integration (VGI) Roadmap:
Enabling vehicle-based grid services, February 2014, https:/
www.caiso.com/Documents/Vehicle-GridintegrationRoadmap.pdf.
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change how the electric grid is planned and operated.
California is demonstrating that it is possible to power a
large economy with diverse clean energy technologies,
while at the same time making clear that higher penetra-
tions of these resources will require updated approaches
to planning and operating the electric grid. As the state
continues to develop markets to increase investment in
clean energy technologies, it is important to make sure
customers and grid operators have the tools and re-
sources they need to integrate technologies that make the
most economic and environmental sense. Continued R&D
is critical to building a smart California grid that is capable
of integrating the clean energy resources that will help
power a low-carbon economy.

Recommendations

Pursue a diverse renewables portfolio. Different
renewable technologies provide different benefits and
services to the grid. The procurement process should
avoid overreliance on cost alone, rather considering the
range of benefits renewables can provide individually and
collectively. Strategies to reach 50 percent renewables by
2030 should explicitly address resource diversity.

Zero-carbon solutions should maintain system
reliability while integrating renewables. Further efforts
are needed to develop renewable resources in combina-
tion with demand response and a variety of energy stor-
age options to enable low- or no-carbon electricity while
maintaining system reliability at reasonable cost. Energy
procurement should consider combinations of desired
attributes rather than focusing only on traditional products
such as bulk energy or baseload power.

Further consideration is needed on the role of
distributed resources in the Renewables Portfolio
Standard (RPS) and on more fully integrating dis-
tributed resources into the system. California’s RPS
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Program was designed at a time when distributed renew-
able resources represented a tiny percentage of total
renewables. With increasing penetration of customer-side
renewables and the inclusion of distributed resources in
the California Independent System Operator wholesale
market, the future role of distributed renewables in the
RPS should be carefully evaluated through public pro-
cesses such as the California ISO’s Energy Storage and
Distributed Energy Resources initiative. Also, further work
is needed to support deployment of distributed renewable
resources with storage and demand response to maxi-
mize greenhouse gas reduction benefits, maintain system
reliability, and control costs.

Further work is needed to advance renewables
on state property. California has been a leader in pro-
moting the development and use of renewable resources
for decades, yet the state’s public buildings and lands do
not yet reflect that commitment. The recommendations
in the Developing Renewables on State Property Report
should be revisited and more effort devoted to developing
renewables on state properties, particularly larger-scale
projects of 1 megawatt or more.

Continue to support research and development
for renewable resources through the Electric Pro-
gram Investment Charge (EPIC). Emerging renewable
technologies can transform the market by establishing
new industries and providing new products and services
to improve the efficiency, cost-effectiveness, and reli-
ability of the low-carbon electricity system. However, the
market seldom provides adequate incentives to develop
the innovative technologies that will be needed in the
future. The state should therefore continue to fund and
support the EPIC to advance new technologies, strategies,
and demonstrations of systems such as microgrids that
support renewable development and deployment.



Continue research to improve the integration of
increasing amounts of renewable resources. Solar
and wind forecasting techniques have improved by leaps
and bounds in recent years, but there is still significant
room for improvement. Further research is needed on
new technologies that support stabilizing variable loads on
the grid, deliver more responsive and affordable energy
storage, aggregate distributed generation resources into
a single manageable resource, and provide new system
control technologies that can assess the status of the grid
and respond appropriately in real time.

See Chapter 3 for recommendations on encour-
aging greater participation in the Energy Imbalance
Market and development of a regional electricity
market in the West.
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CHAPTER

Strategic Transmission
Investment Planning

Developing the transmission needed to support increas-
ing amounts of renewable resources will be critical to
meeting the state’s greenhouse gas (GHG) reduction goal
to cut emissions 40 percent below 1990 levels by 2030.
Chapter 2 provides a discussion of Governor Edmund G.
Brown Jr.’s goal to increase from one-third to 50 percent
the percentage of electricity from renewable resources
as a key component of the state’s strategy to address
climate change. Senate Bill 350 (De Ledn, Chapter 547,
Statutes of 2015) (SB 350) codifies the goal to serve half
of the state’s electricity needs with renewable resources
by 2030. This chapter focuses on transmission needed to
support the state’s climate goals.

Collaboration among the California Energy Commis-
sion, the California Public Utilities Commission (CPUC),
and the California Independent System Operator (Califor-
nia 1ISO), with appropriate stakeholder and public input, is
crucial for ensuring that the most robust, cost-effective,
sustainable, and environmentally responsible energy
infrastructure system is planned consistent with federal,
state, tribal, and local mandates and goals. An impor-
tant element to attaining this higher level of renewable
generation is the continued improvement in landscape-
scale planning tools and the application of these tools
to generation and transmission planning solutions. Such
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collaboration maximizes the probability that transmission

planning decisions will elicit appropriate transmission
projects that can be permitted promptly. In addition, Cali-
fornia needs to continue coordinating with the rest of the
Western Interconnection™ in generation and transmission
planning, system operations, renewables integration, and
energy imbalance market activities to ensure that Califor-
nia’s policy objectives are achievable.

In 2004, Senate Bill 1565 (Bowen, Chapter 692,
Statutes of 2004) directed the Energy Commission, in
consultation with other stakeholders, to adopt a strategic
plan for the state’s electric transmission grid. Subse-
quently, Senate Bill 1059 (Escutia and Morrow, Chapter
638, Statutes of 2006) linked transmission planning and
permitting by authorizing the Energy Commission to des-
ignate transmission corridor zones on nonfederal lands
to allow for the timely permitting of future high-voltage
transmission projects. The statute also required that any
corridor proposed for designation must be consistent with

145 The Western Interconnection extends from Canada south to
Mexico and includes the Canadian provinces of Alberta and
British Columbia, the northern part of Baja, Mexico, and all or
portions of 14 Western states (California, Oregon, Washington,
Idaho, Montana, Wyoming, Nevada, Utah, Colorado, Arizona, New
Mexico, South Dakota, Nebraska, and Texas).



the state’s needs and objectives as identified in the latest
adopted strategic transmission investment plan.

This chapter puts forward the Energy Commission’s
Strategic Transmission Investment Plan for the 2015
Integrated Energy Policy Report (2015 IEPR). It describes
efforts to integrate environmental information into renew-
able energy generation and transmission planning. The
state continues to refine these processes and tools as it
works closely with other federal and state agencies, local
governments, and stakeholders to plan for California’s re-
newable generation and GHG reduction goals. The chapter
also describes in-state and interstate transmission plan-
ning and projects that can help California meet its current
and future renewable generation goals, and opportunities
for easing future potential transmission build-out.

Landscape-Scale
Planning Efforts
and Analytical Tools

In the 2014 IEPR Update process, the Energy Commission
held a workshop on integrating environmental informa-
tion in renewable energy planning. This workshop built
upon themes highlighted in several previous /EPRs and
IEPR Updates regarding the need to proactively address
environmental and land-use issues to promote renew-
able project development, integrate that information into
planning and procurement, and coordinate land-use and
transmission planning in the Desert Renewable Energy
Conservation Plan (DRECP) area'® with the goal of ex-
panding planning to other areas of the state. Recommen-
dations from the 2074 IEPR Update included the following:

146 The DRECP area totals roughly 22.5 million acres of federal
and nonfederal desert land in California’s Mojave and Colorado
deserts in seven counties: Kern, San Bernardino, Riverside, Inyo,
Imperial, Los Angeles, and San Diego.
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Finalize and implement the Desert Renewable Energy
Conservation Plan.

Collaborate and improve agency energy infrastructure
planning.

Advance the current capabilities of the state in per-
forming landscape-scale analysis.

Evaluate how to best apply landscape considerations
in statewide transmission plans.

A public workshop for the 2015 IEPR process was
held on August 3, 2015, to continue the discussion in the
2014 IEPR Update of using landscape-scale environmen-
tal evaluations for energy infrastructure planning. The
workshop provided a forum to receive information and
updates on various renewable energy and landscape-
scale planning activities underway in California. This
workshop included an overview of activities and lessons
learned by local governments that received Renewable
Energy Conservation Planning Grants from the Energy
Commission, as well as information on ongoing renew-
able energy and transmission planning activities at the
CPUC, the California IS0, and the Energy Commission.
The workshop discussion also included an update on the
Western Electricity Coordinating Council (WECC) efforts
to identify the environmental risks for regional transmis-
sion need studies.

Energy Commission staff presented information on
analytical tools and approaches developed for the DRECP
that can be scaled up to support planning efforts beyond
the DRECP area. The experience gained through the
DRECP and related renewable energy planning efforts
underscores the importance of using advanced analytical
tools to support landscape planning, through fostering
information sharing, collaboration, and stakeholder and
public engagement. Indeed, such tools can be applied to
many problems with geographical elements, including
aspects of the built environment. Commissioner McAllister



stated his interest in adapting the DRECP development
model for application to the built environment, for example
to incorporate data from county assessors, local build-
ing departments, and utilities to create local-level energy
usage baselines.'” Such tools could facilitate implemen-
tation of SB 350 by standardizing metrics (for example,
energy intensity) and tracking them over time, across
buildings sectors and jurisdictions.

Prior to the above noted workshop, on July 30,
2015, Energy Commission Chair Robert B. Weisenmiller
and CPUC President Michael Picker sent a joint letter
to California ISO President and CEO Stephen Berber-
ich requesting California ISO’s participation in a new
transmission planning initiative, the Renewable Energy
Transmission Initiative (RETI) 2.0."8 This effort would
help achieve California’s climate and energy policy goals.
Governor Brown’s Executive Order, B-30-15 calls for a 40
percent reduction in GHG emissions below 1990 levels by
2030. SB 350, which requires electric utilities to prepare
long-term plans to meet GHG goals, establishes targets to
increase retail sales of qualified renewable electricity to
at least 50 percent by 2030, and allows for the regional
expansion of the California ISO. In addition, in August
2015, the federal Clean Power Plan was finalized, requir-
ing every state to significantly reduce electricity-sector
GHG emissions. Developing the transmission needed to
support increasing amounts of renewable resources will
be critical to meeting these goals and will require careful
planning and coordination across the West.

147 August 3, 2015, IEPR workshop transcript, pp. 86—89, http://
docketpublic.energy.ca.gov/PublicDocuments/15-IEPR-08/
TN205788_20150820T155922_Transcript_of_the_Au-
gust_3_2015_Lead_Commissioner_Workshop.pdf.

148 http://www.energy.ca.gov/reti/reti2/documents/2015-07-30_Let-

ter_to_CAISO_RE_RETI_2_Initiative_from_CEC_and_CPUC.pdf.
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Update on Ongoing
Renewable Energy
and Transmission
Planning Efforts

DRECP and Related Planning Efforts

In late 2008, the Energy Commission, California De-
partment of Fish and Wildlife, the U.S. Bureau of Land
Management (BLM), and the U. S. Fish and Wildlife Ser-
vices signed a memorandum of understanding (MOU)™®
formalizing the Renewable Energy Action Team (REAT) for
expediting the development of renewable energy resourc-
es in California’s desert region to help meet the state’s
renewable energy goals.

These agencies developed the DRECP, a landscape-
scale, multi-agency, science-based renewable energy
and conservation plan covering 22.5 million acres in
California’s desert. The DRECP sought to identify the
most appropriate areas for renewable energy develop-
ment and related transmission projects while conserving
important biological and natural resources. Through more
than 70 public meetings, the DRECP team worked closely
with local agencies, conservation and environmental
groups, the public, tribes, and other interested stakehold-
ers. The Draft DRECP was released in September 2014,
and the public comment period ended in February 2015.
The agencies received nearly 12,000 comments during
the comment period.

In March 2015, the REAT agencies announced that
the DRECP planning process would move forward in
a phased manner.”® Phase | is focused on completing
a BLM land use plan amendment for the DRECP area.

149 http://www.energy.ca.gov/siting/2008-11-17_MOU_CEC_DFG.PDF.

150 http://drecp.org/documents/docs/2015-03-10_DRECP_Path_For-
ward_News_Release.pdf.
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The land use plan amendment will amend existing land
designations to create areas for both energy development
and conservation areas on public federal lands. The BLM
land use plan amendment and final environmental impact
statement (EIS) were released on November 10, 2015."
Phase | will conclude when the Department of the Interior
issues a Record of Decision in 2016.

Phasing the DRECP had the benefit of providing
additional time for the counties that received Renewable
Energy and Conservation Planning Grants to complete
their planning. Counties have land-use and permitting au-
thority for most projects on private land, and counties are
key partners in meeting the state’s renewable energy and
conservation goals. Phase Il of DRECP will explore better
alignment of renewable energy development and conser-
vation goals and policies at the local, state, and federal
levels, including opportunities for a tailored county-by-
county approach that supports the overall set of renewable
energy and conservation goals in the DRECP area.

Coordination with Federal Section
368 Corridors

Section 368 of the Energy Policy Act of 2005 required

the U.S. Department of Energy (U.S. DOE), the BLM, and
the U.S. Forest Service (USFS), in cooperation with the
departments of Agriculture, Commerce, Defense, and In-
terior, to designate new right-of-way corridors on western
federal lands for electricity transmission, distribution facil-
ities, and oil, gas, and hydrogen pipelines. The U.S. DOE,
BLM, and USFS prepared a West-Wide Energy Corridor
Programmatic Environmental Impact Statement that evalu-
ated issues associated with the designation of energy
corridors on federal lands in 11 western states.’ In late
2005, BLM designated the Energy Commission as a co-

151 http://drecp.org/documents/docs/2015-11-10_BLM_LUPA_fi-
nal_EIS_news_release.pdf.

152 For more information, see http://energy.gov/oe/services/
electricity-policy-coordination-and-implementation/transmission-
planning/energy.
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operating agency, and thereafter in coordination with U.S.
DOE, BLM, and USFS, the Energy Commission established
an interagency team'® of federal and state agencies to
review proposals to designate new and/or expand existing
energy corridors and examine alternatives on California’s
federal lands. In 2009, the corridors were designated by
BLM and USFS. Thereafter, multiple organizations filed a
lawsuit against the U.S. Department of the Interior.'>* In
2012, a settlement agreement required the agencies to
complete a corridor study and periodically review desig-
nated corridors.'s5 A 2013 Presidential Memorandum also
required the Secretaries to undertake a continuing effort
to identify and designate energy corridors.

BLM is in the early stages of reviewing corridors for
possible additions, deletions, or modifications in Western
Arizona, Southern Nevada, and Southern California. The
Energy Commission will work closely with BLM in its
evaluation of corridors and coordinate that activity with
RETI 2.0 and other planning processes.

Electricity Infrastructure Planning
Processes

Since the formation of the original RETI'® and DRECP, the
Energy Commission, CPUC, and California ISO have rec-
ognized the value of collaborating to align their electricity
infrastructure planning with the primary goal of ensuring

153 State agencies on this interagency team include the California De-
partment of Fish and Wildlife, the Native American Heritage Commis-
sion, the CPUC, and the Governor’s Office of Planning and Research.
In addition, the State Lands Commission and the Department of
Parks and Recreation have provided input and been monitoring the
interagency team’s activities. Federal agencies actively involved
include the USFS, the National Park Service, the U.S. Air Force, the
U.S. Marine Corps, and other Department of Defense services.

154 See: Wilderness Society, et al. v. United States Department of the

Interior, et al., No. 3:09-cv-03048-JW (N.D. Cal.).

155 The settlement agreement is located at http://corridoreis.anl.gov/
documents/docs/Settlement_Agreement_Package.pdf.

156 RETI was initiated in 2007 as a joint effort among the Energy
Commission, CPUC, California IS0, utilities, and other stakehold-

ers. See chapter discussion below for more information.
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that California’s energy and environmental policies are
met in a coordinated, transparent, and effective manner.
The alignment process has helped ensure that a consis-
tent set of technical assumptions are used and applied by
the three agencies to establish the analytical link among
the different infrastructure studies. The coordinated
agency planning activities have become more critical

as higher levels of renewable generation capacity are
expected to be developed for California.

The Energy Commission collaborated with the CPUC
to develop the environmental scoring metric that has been
an input to the RPS Calculator for developing scenarios
of renewable generation projects. The RPS Calculator is
a screening tool, developed by Energy+Environmental
Consulting™” for the CPUC to sort the potential renew-
able generation projects identified by the CPUC and the
Energy Commission into supply curves using different
evaluation criteria (project costs or environmental scores,
for example). The calculator ultimately identifies a set of
renewable project portfolios for procurement evaluations
that are transmitted to the California ISO for their trans-
mission need studies. The CPUC and Energy Commission
are in close cooperation as the RPS Calculator is being
redesigned and updated within the current RPS proceed-
ing at the CPUC (Rulemaking 15-02-020).

The Western Electricity Coordinating Council (WECC)
is a nonprofit organization dedicated to assuring a reli-
able bulk electric system in the geographic area known
as the Western Interconnection. WECC developed a four-
tier environmental risk classification system for assess-
ing the likelihood that a transmission project developer
might encounter environmental risks in the development

157 E3 first developed the RPS Calculator to support the CPUC’s 33
percent RPS Implementation Analysis.
https://ethree.com/public_projects/rps.php.
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process.'®® These environmental risk metrics will sim-
plify evaluation of transmission options, together with
information on capital cost, reliability, and engineering.
The Energy Commission will work with the WECC and
stakeholders on how to best incorporate these regional
environmental metrics with statewide energy infrastruc-
ture planning.

Further work is needed to better characterize the
environmental implications of proposed renewable gen-
eration and transmission projects throughout California
and in other Western regions. The Energy Commission
continues to investigate environmental information
sources developed for different landscape-level studies
and consider geographic information system (GIS) map-
ping tools for energy stakeholder planning evaluations.
The Energy Commission supports the inclusion of environ-
mental information in interagency planning.

Local Government
Planning Activities

California county governments are the permitting author-
ity for most nonthermal power plants, such as wind

and solar photovoltaic (PV), located on private lands in
California. Projects approved by counties are subject to
applicable federal and state law, as well as local govern-
ments’ land-use rules and policies. Counties, especially
those rich with renewable energy resources, play an
integral role in siting projects and helping California meet
its energy and environmental goals.

158 Risk class 1 encompasses the lowest risk of environmental sensitiv-
ities and represents preferred areas for transmission development,
such as existing transmission rights-of-way. Risk classes 2 and 3
have low-to-medium and high risks of environmental sensitivities,
respectively, and a likelihood of mitigation requirements. Risk class
4 includes exclusion areas where transmission development is
precluded by legislation or regulatory restrictions.


https://ethree.com/public_projects/rps.php

Kern County, for example, adopted a Renewable

Energy Goal of 10,000 MW of permitted capacity by 2015.

The County has permitted 9,723 MW and has an ad-
ditional 270 MW under review. The benefits to the County
and the state from this renewable development include
8,000 construction jobs, 1,500 operational jobs, $25 bil-
lion of direct investment, $50 million in new property tax
revenue, more than $25 million in sales tax, and power
production for more than 7 million people.'>® Butte County
implemented PowerButte in May 2015. This initiative is
intended to encourage renewable energy, support the
County’s General Plan and Climate Action Plan, and help
meet county and state GHG reduction targets and renew-
able energy goals. As part of the initiative, Butte County
is working closely with the public and stakeholders to
identify appropriate areas within the county for the de-
velopment of solar energy facilities, as well as identifying
farmland and natural resources that should be protected.
Most local governments face staffing and other
resource challenges that affect their ability to plan
adequately for renewable energy development in their
jurisdictions. To help address these challenges, Gover-
nor Brown signed Assembly Bill X1 13 (V. Manuel Pérez,
Chapter 10, Statutes of 2011) (AB X1 13), which autho-
rized the Energy Commission to award up to $7 million in
grants to “qualified counties” to develop or revise rules
and policies that promote the development of eligible
renewable energy resources, the associated transmission
facilities, and the processing of permits for eligible renew-
able energy resources. “Qualified counties” identified
in AB X1 13 are Fresno, Imperial, Inyo, Kern, Kings, Los
Angeles, Madera, Merced, Riverside, San Bernardino,
San Diego, San Joaquin, Stanislaus, and Tulare. In 2012,
Assembly Bill 2161 (Achadjian, Chapter 250, Statutes of

2012) added San Luis Obispo county as a qualified county.

159 See the Energy Commission Docket Log, 15-IEPR-08 (Trans-
mission and Landscape Scale Planning), Transaction Number
205564, available at https:/efiling.energy.ca.gov/Lists/Docket-
Log.aspx?docketnumber=15-1EPR-08.
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To implement AB X1 13, the Energy Commission
established the Renewable Energy and Conservation
Planning Grants (RECPG) in 2012 and awarded more than
$5 million out of the available $7 million. RECPG helps
qualified counties update their general plans and zoning
codes, complete environmental studies and mitigation
plans, and engage the public. Grants also help ensure
that county land-use plans are consistent with federal
and state goals for renewable resource development and
natural resource conservation.

The Energy Commission held competitive solicitations
to award RECPG funding in February 2013, January 2014,
and February 2014 and approved grant awards to Impe-
rial, Inyo, Los Angeles, Riverside, San Bernardino, and
San Luis Obispo Counties. Activities funded by the grants
include development of renewable energy elements as
part of counties’ general plan updates, preparation and
certification of environmental impact reports, identifica-
tion of areas within a county where renewable resources
will be given priority and be eligible for streamlined
permitting, collection and development of data, and
engagement of public, private, and tribal partners to plan
for renewable energy development. The work funded by
RECPG grants represents important steps toward achiev-
ing California’s long-term GHG reduction, energy, and
natural resource conservation goals.

As California moves to implement the 50 percent
RPS by 2030 requirement, the state expects to see
additional renewable energy development in California.
Local governments have permitted many of the renewable
energy projects that are contributing to meeting the 33
percent RPS, and will continue to be important partners
in permitting and planning going forward. To help achieve
the state’s energy goals, the Energy Commission should
continue to work closely with local governments on
renewable energy planning, including providing technical
assistance on permitting and sharing information about
renewable energy projects, mitigation, and best manage-
ment practices.


https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-08
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=15-IEPR-08

Planning with
Stakeholders for
Solar Development
on Least-Conflict
Lands in the San
Joaquin Valley

Over the last several years, the San Joaquin Valley has
experienced a significant increase in the number of solar
projects under development to meet the state’s 33 per-
cent RPS requirement. The area is appropriate for solar
development because of its abundant sunshine and hot,
dry climate. However, the region is also one of California’s
most important agricultural production areas, as well as
home to several important species and habitat areas.

A variety of stakeholders have expressed concern over
continued solar development and the associated potential
impact to both agricultural areas and sensitive habitats. In
addition, there is a continued shortage of available water
for irrigation needs and long-standing issues associated
with the natural buildup of selenium and other chemicals
on drainage-impaired agricultural lands and the retire-
ment of impacted lands from agricultural production.

In June 2015, the Governor’s Office of Planning and
Research launched a stakeholder-led process to identify
least-conflict lands in the San Joaquin Valley for solar
development and provide input to policy makers for
eliminating barriers to siting projects on those least-
conflict areas. Using the best available data and informa-
tion, stakeholder work groups, for example, agriculture
(rangeland and farmland), conservation, transmission,
solar industry, and others, identified and mapped a set
of least-conflict lands for solar development. State and
federal agencies provided data and technical assistance
to the workgroups.
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Once the work groups agreed to least conflict areas, a
preliminary evaluation of existing transmission facilities and
already-approved transmission projects began. Transmis-
sion planners from SCE, PG&E, and the California ISO have
begun discussions and believe that available capacity on
the current transmission system, including projects already
in progress, ranges between 2,000 MW to 3,000 MW.

This effort, relying on previous studies, identified exist-
ing transmission facilities in the area and current system
constraints. A final report on this project is expected in
February 2016. The data and stakeholder work product
produced in the San Joaquin Valley Identification of Least-
Conflict Lands study will provide an input into RETI 2.0.

Renewable Energy
Transmission
Initiatives

RETI

The Renewable Energy Transmission Initiative (RETI) was
initiated in June 2007 to (1) help identify the transmission
projects needed to accommodate California’s renewable
energy goals, (2) ease the designation of corridors for
future transmission line development, and (3) expedite
transmission line and renewable generation siting and
permitting. Using a collaborative analysis, RETI stakehold-
ers identified 31 competitive renewable energy zones
throughout the state. These competitive renewable energy
zones were the geographical areas that were the most fa-
vorable for cost-effective and environmentally responsible
renewable generation development with corresponding
transmission interconnections and lines. The competi-
tive renewable energy zones included about 80,000 MW
of potential statewide renewable resource development,
with nearly 66,000 MW of the potential located in Califor-
nia’s Mojave and Colorado Deserts.



RETI established a precedent for taking a landscape-
scale planning approach to renewable energy and
transmission planning by bringing together state, federal,
and local agencies and a diverse group of stakeholders.
The stakeholders worked together toward a common
goal of helping the state achieve important renewable
energy goals.'®

RETI 2.0

As noted earlier, on July 30, 2015, Energy Commission
Chair Robert B. Weisenmiller and CPUC President Michael
Picker sent a joint letter to California ISO President and CEO
Stephen Berberich noting their intent to establish the RETI
2.0 and requesting that California ISO join the effort. RETI
2.0 is intended to help achieve the state’s current climate
and policy goals, including a reduction in GHG emissions to
40 percent below 1990 levels by 2030 and further reduc-
tions to 80 percent below 1990 levels by 2050.

RETI 2.0 is a proactive, statewide, non-regulatory
planning forum intended to identify the constraints and
opportunities for new transmission to access and inte-
grate new renewable resources in California and across
the West that can help meet the state’s long-term GHG
and renewable energy goals. Convened by the California
Natural Resources Agency, Energy Commission, CPUC,
California ISO, and the BLM California Office, RETI 2.0
is intended to facilitate the long-range planning, inter-
agency coordination, and stakeholder engagement
necessary to reach these goals with the lowest costs and
greatest benefit. In addition to energy, environmental, and
agricultural stakeholders, RETI 2.0 will seek voluntary
participation from tribal and local governments, public
power entities, other western states, and regional energy
planning bodies to help look for solutions that serve
multiple interests.

Specifically, RETI 2.0 will:

160 For more information on RETI, see http://www.energy.ca.gov/reti/.
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Convene a broad range of stakeholders in one Plenary
Group and two technical work groups

Explore conceptual combinations of renewable
generation resources in California and throughout the
West that can best meet economic, environmental,
and reliability goals

Identify land use and environmental opportunities and
constraints to accessing these resources

Build understanding of the transmission implications
of these renewable scenarios, and support for “least
regrets” transmission investments

Inform future planning and regulatory proceedings.

As noted by Chair Weisenmiller and President Picker,
it is important to ensure that the RETI 2.0 process is
inclusive and transparent to promote robust stakeholder
engagement in this process. The result of this process
will be to inform the Energy Commission, CPUC, California
IS0, and other participating public agencies and balancing
authorities in their post-2020 transmission planning.

Landscape-
Scale Planning
Conclusions

Landscape-scale planning for renewable energy and
transmission has proven to be an important part of meet-
ing California’s renewable energy and climate goals. From
the first RETI process to the joint REAT agency work on the
DRECP and the stakeholder-led San Joaquin Valley Identi-
fication of Least-Conflict Lands study, California agencies,
local governments, tribes, and stakeholders have become
increasingly familiar with planning approaches that seek to


http://www.energy.ca.gov/reti/

identify the best areas for renewable energy development.
These approaches take into consideration a wide range of
potential constraints and conflicts including environmental
sensitivity, agricultural and other land uses, tribal cul-
tural resources, and more. As noted in the letter by Chair
Weisenmiller and President Picker, there is proven value

in using this approach to assess the relative potential of
different locations for renewable energy, especially in the
context of identifying policy-driven transmission lines.

In the time that has ensued since the first RETI pro-
cess, California has made tremendous strides in achiev-
ing its renewable energy goals. A record number of new
renewable energy projects have been built in California,
and California is on track to exceed the 33 percent RPS
requirement by 2020. This experience in planning for and
permitting renewable energy generation and transmis-
sion projects, along with the strong relationship among
agencies that have worked together to help achieve these
goals, will be an important asset to the state in the RETI
2.0 process and, more broadly, in achieving the 50 per-
cent renewable requirement by 2030.

Incorporating
Landscape-Scale
Planning into
Transmission
Planning Processes

As noted in previous IEPR cycles, transmission planning
processes need to be streamlined and coordinated to
ensure siting, permitting, and construction of the most
appropriate transmission projects to connect renewable
resources while ensuring proper consideration of land-use
and environmental issues. In many cases, the project
development process that identifies routing issues and
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constraints does not begin until after the “wires” planning
process is complete. This lengthens transmission devel-
opment and increases the risk of approved transmission
projects not being developed due to environmental issues.

As discussed above, the RETI was a statewide
land-use planning process to help identify transmission
projects needed to meet the state’s 33 percent RPS by
2020 requirement. This established the precedent for
using landscape-level approaches in renewable energy
and transmission planning and led directly to the col-
laborative land-use planning occurring in the DRECP
process. In addition, the California Transmission Planning
Group,'®" formed in 2009, addressed California’s trans-
mission needs in a coordinated manner by developing a
conceptual statewide transmission plan that identified the
necessary transmission infrastructure to meet the state’s
33-percent-RPS-by-2020 requirement. In December
2010, FERC approved the California ISO’s revised trans-
mission planning process that requires the development
of an annual conceptual statewide transmission plan,
thereby replacing the California Transmission Planning
Group’s planning function.

The lessons of these past collaborations have been
incorporated into a planning alignment process among the
Energy Commission, CPUC, and California I1SO for evaluat-
ing and approving new transmission system projects. To
date, the transmission projects that are needed to support
achievement of California’s 33 percent RPS are already
approved and operating or progressing through the CPUC
approval process, as discussed below.

Looking forward, the RETI 2.0 process will provide a
non-regulatory, stakeholder process to consider possible

161 The formation of the California Transmission Planning Group was an
outcome of RETI’s recognition that detailed transmission planning
was needed. The California Transmission Planning Group conducted
joint transmission planning and coordination to meet California’s
transmission needs and was composed of all entities within Califor-
nia responsible for transmission planning. RETI and other stakehold-
ers provided feedback and input into the California Transmission
Planning Group’s conceptual statewide transmission plan.



scenarios and strategies for meeting California’s 2030
goals which will help inform the possible identification of
new policy-driven'? transmission based on 2030 renew-
able energy portfolios in the fall of 2016. This effort needs
to complement existing efforts currently underway and
seek to optimize use of the existing transmission system.

California ISO
Transmission
Planning

A core responsibility of the California ISO is to identify
upgrades needed to maintain grid reliability, success-
fully meet California’s policy goals, and bring economic
benefits to consumers through an annual stakeholder
transmission planning process. Below is an update on the
highest priority approved transmission projects and po-
tential backup transmission solutions identified in the two
most recent annual California ISO Transmission Plans.'®®

2013-2014 Transmission Planning
Process

The focus of the 2013-2014 transmission planning
process was to identify transmission solutions to address
grid reliability in the Los Angeles (L.A.) Basin and San Di-
ego areas in light of SCE’s June 7, 2013, decision to retire
the San Onofre Nuclear Generating Station (San Onofre),
along with the enforcement timeline of once-through

162 In 2010, the California ISO revised its transmission planning
process to include a transmission category for evaluating and
approving policy-driven transmission additions and upgrades
to support the state’s policy objectives. Beginning with the
2010-2011 Transmission Plan, the California ISO focused on the
state’s 33 percent RPS requirement for identifying and approving
policy-driven transmission additions and upgrades.

163 For more information, please refer to http://www.caiso.com/plan-

ning/Pages/TransmissionPlanning/Default.aspx.
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cooling (OTC) regulations for retiring power plants using
ocean or estuarine water for cooling. (This is discussed in
detail in Chapter 7, “Electricity Infrastructure in Southern
California.”) The California ISO conducted an analysis of
the bulk transmission system in light of these changes.
As a result, it subsequently received several transmission
proposals in the 2013 request window. The California ISO
grouped the proposals into three categories:

Group | —transmission upgrades that optimize the
use of existing transmission lines and do not require new
transmission rights-of-way. Projects include:

»  San Luis Rey Substation to provide dynamic
reactive support. Expected in-service date:
2017.

» Imperial Valley Substation Flow Controller
to help address voltage instability concerns.
Expected in-service date: 2017.

» Mesa Substation 500 kilovolt (kV) Loop-

In that allows Southern California Edison
(SCE) to bring a new 500 KV electric service
into its metropolitan load center, delivering
power from the Tehachapi wind resources
area or resources located in Pacific Gas and
Electric’s (PG&E’s) service territory or the
Northwest via the 500 kV bulk transmission
system. Expected in-service date: 2020.

Group Il — transmission lines that strengthen the L.A./
San Diego connection and upgrade existing corridors.
Conceptual projects include:

»  Talega-Escondido/Valley-Serrano to new
Case Springs 500 kV transmission line.


http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx

»  High Voltage DC submarine cable from
Alamitos to four termination options: Encina,
San Onofre, Pefiasquitos, or Bay Boulevard
(Chula Vista).

»  Valley-Inland 500 kV transmission line.

Group Il — new transmission into the greater L.A.
Basin/San Diego area. Conceptual project includes:

»  Imperial Valley-Inland 500 kV transmission line.

For the 2013-2014 Transmission Plan, the California
ISO took a least-regrets approach'® and approved Group
| projects that reduced the local capacity requirements
(LCRY),'ss provided the best use of existing transmission
lines and rights-of-way, and minimized permitting risk.
The California ISO also recommended further analysis of
Groups Il and IIl'in future planning cycles with input from
state and federal agencies and stakeholders. In addition,
the California ISO approved two interregional economic
projects with reliability and policy benefits: Delaney-
Colorado River and Harry Allen-Eldorado. See the Update
to Transmission Projects to Meet the 2020 RPS section
below for more information.

164 This least regrets approach is based on balancing the two objec-
tives of minimizing the risk of constructing underused transmis-
sion capacity while ensuring that transmission needed to meet
policy goals is built promptly.

165 Local capacity requirements refer to the amount of generating
capacity required within a local capacity area. Local capacity
areas are transmission-constrained areas, which are identi-
fied when the maximum combined import capacity across the
set of transmission line segments between pairs of substations
defining a region is less than the peak load within the region. To
serve load reliably, each local capacity area must have enough
generation located within the local area to meet peak load, less
the maximum import capacity of the transmission lines connect-
ing that area to the high-voltage transmission system. For more
information, see Chapter 7.
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High-level Environmental
Assessment for the Transmission
Planning Process

As discussed above, in its 2013-2014 Transmission Plan,
the California ISO identified several transmission projects
that could alleviate the transfer limitations and reliability
problems caused by the shutdown of San Onofre. At the re-
quest of the California ISO, the Energy Commission funded
a consultant report that provides a high-level assessment
of the environmental feasibility of several electric transmis-
sion alternatives under consideration by the California ISO
to address reliability and other system challenges result-
ing from the San Onofre closure.'®® Since the May 2014
publication of the consultant report, the California ISO
found that the closure of San Onofre significantly reduced
the capability of the transmission system to deliver future
renewable generation from Imperial County due to changes
in electricity flow patterns over the electric transmission
system. To develop a comprehensive list of potential trans-
mission solutions, the California ISO conducted an Imperial
County Transmission Consultation'” meeting in July 2014
to provide opportunities for stakeholder input on issues
surrounding the deliverability from the Imperial County area
to the California ISO’s balancing area. In September 2014,
following that meeting, an addendum to the consultant
report'®® was prepared that evaluated two additional trans-

166 Aspen Environmental Group. 2014. Transmission Options and
Potential Corridor Designations in Southern California in Response
to Closure of San Onofre Nuclear Generating Stations (SONGS):
Environmental Feasibility Analysis. CEC-700-2014-002 Consultant
Report, May 2014. http://www.energy.ca.gov/2014publications/
CEC-700-2014-002/CEC-700-2014-002.pdf.

167 The Imperial County Transmission Consultation process can be found
at http://www.caiso.com/planning/Pages/TransmissionPlanning/

2014-2015TransmissionPlanningProcess.aspx.

168 Aspen Environmental Group. 2014. Addendum to Transmission Options
and Potential Corridor Designations in Southern California in Response
to Closure of San Onofre Nuclear Generating Stations (SONGS): Environ-
mental Feasibility Analysis. CEC-700-2014-002-AD Consultant Report,
September 2014. http://www.energy.ca.gov/2014publications/CEC-
700-2014-002/CEC-700-2014-002-AD.pdf.
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http://www.energy.ca.gov/2014publications/CEC-700-2014-002/CEC-700-2014-002-AD.pdf
http://www.energy.ca.gov/2014publications/CEC-700-2014-002/CEC-700-2014-002-AD.pdf

mission alternatives proposed by Imperial Irrigation District
(IID) and SCE. A second addendum'®® was prepared in
January 2015 that includes additional transmission alterna-
tives suggested in the consultation workshop. As noted in
the 20714 IEPR Update, “One or more of the alternatives may
be considered by Energy Commission staff in the state’s
electric transmission corridor designation process.””

2014-2015 Transmission Planning
Process

The California ISO focused on analyzing potential backup
transmission solutions that could address both a resource
development shortfall in the L.A. Basin/San Diego area
and provide additional transmission deliverability for
higher levels of renewable generation from the Imperial
County area as recommended in the 2013—2014 plan-
ning cycle. The California ISO developed a list of potential
transmission options based on input from the consultation
meetings and projects previously submitted in its request
window. The California ISO developed the final list of
projects to analyze based on scope of work, estimated
potential LCR benefits, deliverability of higher levels of
renewable generation from the Imperial County area, pre-
liminary environmental assessments provided by the En-
ergy Commission consultant reports, and high-level cost
estimates.'”" The list of transmission solutions include:

169 Aspen Environmental Group. 2015. Second Addendum to
Transmission Options and Potential Corridor Designations in
Southern California in Response to Closure of San Onofre Nuclear
Generating Stations (SONGS): Environmental Feasibility Analysis.
CEC-700-2014-002-AD2 Consultant Report, January 2015.
http://www.energy.ca.gov/2014publications/CEC-700-2014-002/
CEC-700-2014-002-AD2.pdf.

170 California Energy Commission. 2015. 2074 Integrated Energy
Policy Report Update. Publication Number: CEC-100-2014-001-
CMF. http://www.energy.ca.gov/2014publications/CEC-100-

2014-001/CEC-100-2014-001-CMF-small.pdf, p. 153.

171 See California 1ISO 2014-2015 Board of Governors Approved
Transmission Plan, Tables 2.6-8 and 2.6-9, pp. 103 and 106-109
for more detail. http://www.caiso.com/Documents/Board-

Approved2014-2015TransmissionPlan.pdf.
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IID Strategic Transmission Expansion Plan (Hoober—
San Onofre): 180-mile 500 kV DC line.

IID Midway-Inland: 125-mile 500 kV DC or AC line.

Comision Federal de Electricidad-California ISO Tie
and Miguel-Encina (Option A): combined 102-mile
500 kV AC line and 94-mile underground/submarine
500 kV DC line.

Comision Federal de Electricidad-California ISO Tie
and Miguel-Huntington Beach DC Line (Option B):
combination of a 102-mile 500 kV AC line and a 148-
mile 500 kV bipole DC line.

Comision Federal de Electricidad-California ISO Tie
and Laguna Bell Corridor Special Protection Scheme
(Phase 1) and Miguel-Huntington Beach (Phase 2) —
Option C: combination of 102-mile 500 kV AC line and
148-mile 500 kV DC line.

Talega-Escondido/Valley-Serrano Interconnect: 32
mile 500 KV AC line.

The California ISO’s assessment found the two best
backup options addressing a potential resource develop-
ment shortfall in the L.A. Basin/San Diego area and pro-
viding additional transmission deliverability for potentially
higher levels of renewable generation from the Imperial
County area were the following:

Comision Federal de Electricidad-California ISO Tie
Line Option C, Phase 1

» If siting is viable in northern Mexico

»  Provides lowest cost and high LCR reduction

benefits


http://www.energy.ca.gov/2014publications/CEC-700-2014-002/CEC-700-2014-002-AD2.pdf
http://www.energy.ca.gov/2014publications/CEC-700-2014-002/CEC-700-2014-002-AD2.pdf
http://www.energy.ca.gov/2014publications/CEC-100-2014-001/CEC-100-2014-001-CMF-small.pdf
http://www.energy.ca.gov/2014publications/CEC-100-2014-001/CEC-100-2014-001-CMF-small.pdf
http://www.caiso.com/Documents/Board-Approved2014-2015TransmissionPlan.pdf
http://www.caiso.com/Documents/Board-Approved2014-2015TransmissionPlan.pdf

[ID Midway-Inland
»  Provides best balance of the options con-
sidered — LCR reduction, Imperial County
renewable deliverability benefits, siting
viability, and cost

»  Provides most flexibility to stage components
to meet the two needs

The California ISO noted the alternatives involve
challenging rights-of-way and lengthy permitting and
construction timelines. Continued analysis will be required
as needs evolve in future planning cycles.

California ISO Participation in
RETI 2.0

The recent changes to energy policy goals as outlined
in Governor Brown’s Executive Order B-30-15, along
with improved generation and demand-side technolo-
gies, evolving challenges to integrating new intermittent
generation, and the need to maintain electricity system
reliability, require periodic updates for renewed, broad,
and coordinated attention to transmission planning in
California and the Western Interconnection. As a result,
the California IS0 is participating in the newly formed
RETI 2.0 that could help inform its future transmission
planning cycles.
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Update to
Transmission

Projects to Meet
the 2020 RPS

As noted in the 2013 IEPR, the California IS0, the IID, and
the Los Angeles Department of Water and Power (LADWP)
identified and approved 17 transmission projects for the
integration of renewable resources to enable California to
meet the 33 percent RPS by 2020 requirement. Fifteen

of the projects are within the California ISO’s control
area, one project (Path 42) is within both the California
ISO’s and IID’s control area, and one project is within
LADWP’s control area. As noted above, in the 2013-2014
Transmission Plan, the California ISO identified two
interregional projects, Delaney-Colorado River and Harry
Allen-Eldorado, as economic projects with reliability and
policy benefits. In May 2015, the CPUC determined that
the Coolwater-Lugo transmission project was no longer
needed and dismissed the application without prejudice.
Below is an update of the projects presented according to
their associated actual or expected on-line date.

2011 Projects

Midway-Bannister: On March 15, 2011, the IID completed
and energized the 8.7-mile 230 kV transmission project.

2012 Projects

Sunrise Powerlink: On June 17, 2012, San Diego Gas &
Electric (SDG&E) completed and energized the 117-mile
230/500 kV transmission project.

2013 Projects

Colorado River-Valley: On September 29, 2013, SCE
completed and energized the 153-mile 500 kV transmis-
sion project.



Eldorado-lvanpah: On July 1, 2013, SCE completed
and energized the 35-mile double-circuit, 230 kV trans-
mission project.

Carrizo-Midway: On March 20, 2013, PG&E com-
pleted and energized the 35-mile double-circuit, 230 kV
transmission project.

2014 Projects

None.

2015 Projects

SCE/IID Joint Path 42: The SCE/IID Joint Path 42 project
will increase the transfer capacity from 600 MW to 1,500
MW of renewable energy from IID to SCE’s portion of the
California ISO controlled grid. SCE’s portion of the project
includes upgrading a 15-mile double-circuit, 230 kV
transmission line between SCE’s Devers and Mirage Sub-
stations. The IID upgrade consists of replacing 20 miles of
a double-circuit, 230 KV transmission line between SCE’s
Mirage and IID’s Coachella Valley and Ramon Substations.
SCE and IID completed construction and the project will
be fully energized by December 31, 2015.

Imperial Valley-Liebert: The Imperial Valley-Liebert
project is a one-mile 230 kV transmission line from the
new Liebert Substation to the existing Imperial Valley
Substation. The project will deliver at least 1,400 MW of
renewable energy to the California ISO grid. The project
qualified for the California ISO’s competitive solicitation
process. On July 11, 2013, the California ISO selected IID
as the approved project sponsor. The project is on hold,
and a new on-line date is yet to be determined.

El Centro-Imperial Valley: IID’s El Centro-Imperial
Valley project, S line, replaces an existing 230 kV line with
a double-circuit 230 kV transmission line between the
jointly owned 1ID/SDG&E Imperial Valley Substation and
the IID EI Centro Switching Station. This upgrade is re-
quired for completion of the Imperial Valley-Liebert project
approved by the California ISO. The project is on hold, and
a new on-line date is yet to be determined.

2016 Projects

Tehachapi Renewable Transmission Project: SCE’s
Tehachapi Renewable Transmission Project is being built
in 11 segments and includes more than 300 miles of new
and upgraded 220 kV and 500 KV transmission lines and
substations. The project will deliver 4,500 MW of renew-
able generation from eastern Kern and Los Angeles coun-
ties to the Los Angeles Basin. Most of the generation will
be wind resources from Kern County, but the line will also
accommodate future solar and geothermal projects. All
segments except the underground portion of Segment 8
are operational. The underground portion of Segment 8 is
under construction and expected to be in service in 2016.

Borden-Gregg: PG&E will replace the existing
Borden-Gregg 230 kV transmission line with a larger
capacity conductor. The project will deliver 800 MW of
solar generation proposed near Fresno, specifically the
Westlands area. The project was identified as needed in
the California ISO’s Generator Interconnection Procedures.
The project is on hold until generators make further prog-
ress, at which time PG&E will submit an application to the
CPUC requesting approval.

Barren Ridge Renewable Transmission Project:
LADWP’s Barren Ridge Renewable Transmission Project
includes 87 miles of 230 kV transmission lines. The proj-
ect will provide additional transmission capacity to access
1,400 MW of wind, solar, and other renewable resources.
The project is under construction.

2017 Projects

Sycamore-Penasquitos: The Sycamore-Pefiasquitos
project is a 17-mile 230 kV transmission line between
SDG&E Sycamore and Pefiasquitos Substations. The
project will deliver renewable generation and reliability
benefits to the San Diego area. The project qualified for
the California ISO’s competitive solicitation. On March

4, 2014, the California ISO selected SDG&E and Citizens
Energy Corporation as the approved project sponsors. The
project is in permitting at the CPUC.



South of Contra Costa: PG&E’s South of Contra
Costa project includes replacing 47 miles of existing 230
kV transmission lines south of the Contra Costa Substa-
tion with a larger capacity conductor. The project will
deliver 300 MW of wind generation in Solano County. The
project was identified as needed in the California ISO’s
Generator Interconnection Procedures. The project is on
hold until generators make further progress, at which
time PG&E will apply to the CPUC requesting approval.

Warnerville-Bellota: PG&E will replace the existing
Warnerville-Bellota 230 kV transmission line with larger
capacity conductor. The project, along with the Wilson-Le
Grand and Gates-Gregg projects discussed below, will
deliver 700 MW of renewable generation in the Greater
Fresno, Central Valley North, Merced, and Westlands
areas. The project has an approved Notice of Exempt
Construction and is in the engineering design phase.

2018 Project

El Centro-to-Highline: IID’s El Centro-to-Highline project
replaces existing 161 kV and 92 kV lines with a double-
circuit 230 kV transmission line. 1D identified the need
for this project to interconnect generation resources in

its Transitional Cluster. The project is in the engineering
design phase.

2020 Projects

West of Devers: The West of Devers project consists of
removing and replacing roughly 48 miles of existing 220
kV transmission lines with new double-circuit, 220 kV
transmission lines between the existing SCE Devers Sub-
station, Vista Substation, and San Bernardino Substation.
The project, combined with the Colorado River-Valley proj-
ect discussed earlier, will deliver about 4,000 MW from
Riverside County. The project is in the permitting stage.
Wilson-Le Grand: PG&E will replace the existing
Wilson-Le Grand 115 kV transmission line with larger
capacity conductor. The project, along with the War-
nerville-Bellota project discussed earlier and the Gates-
Gregg project discussed below, will deliver 700 MW of
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renewable generation in the Greater Fresno, Central
Valley North, Merced and Westlands zones. The project
has an approved Notice of Exempt Construction and is in
the planning phase.

Delaney-Colorado River: The California ISO identi-
fied the need for an interregional 500 KV transmission
line between the existing SCE Colorado River Substation
and the new APS Delaney Substation as an economic
project with reliability and policy benefits in its Board of
Governors-approved 2013-2014 Transmission Plan. The
approximate length of the single-circuit, 500 kV transmis-
sion line is 115-140 miles, depending on the approved
route. The project is eligible for competitive solicitation.
On July 10, 2015, the California ISO selected DCR Trans-
mission, LLC, a joint venture company owned by Abengoa
Transmission & Infrastructure, LLC and an affiliate of
Starwood Energy Group Global, Inc., as the approved
project sponsor to finance, construct, own, operate, and
maintain the Delaney-Colorado River project.

Harry Allen-Eldorado: The California ISO identified
the need for an interregional 500 kV transmission line
between SCE majority-owned Eldorado Substation and NV
Energy Harry Allen Substation as an economic project with
reliability and policy benefits in its Board of Governors-
approved 2013-2014 Transmission Plan. The approximate
length of the single-circuit, 500 kV transmission line is 60
miles. The project is eligible for competitive solicitation.

2022 Projects

Gates-Gregg (Central Valley Power Connect): The
Gates-Gregg project is a new double-circuit 230 kV
transmission line between PG&E Gates and Gregg
Substations. The project, along with the Warnerville-Bel-
lota and Wilson-Le Grand projects discussed earlier, will
allow for delivery of 700 MW of renewable generation in
the Greater Fresno, Central Valley North, Merced, and
Westlands zones. The project qualified for the California
ISO’s competitive solicitation process. On November

7, 2013, the California ISO selected the consortium of
PG&E, MidAmerican Transmission, and Citizens Energy



Corporation as the approved project sponsors. The
consortium recently renamed the project the Central
Valley Power Connect."2 The project is in the engineering
design phase and will file with the CPUC in 2016.

Status of Removed Projects

Pisgah-Lugo: The California ISO identified the need for
the Pisgah-Lugo transmission project to interconnect

the proposed Calico Solar Project. On June 20, 2013, K
Road Calico Solar, LLC filed a request with the Energy
Commission to terminate the Calico Solar Project. The
Energy Commission approved this request on June 20,
2013. With the termination of the Calico Solar Project, the
California ISO determined that the Pisgah-Lugo transmis-
sion project was no longer needed.

Coolwater-Lugo: The California ISO identified the
need for the Coolwater-Lugo transmission project to inter-
connect the Mojave Solar project with full capacity deliver-
ability status. In 2015, as a result of the California ISO’s
annual reassessment of network upgrades identified in
previous generator interconnection studies, it determined
the Coolwater-Lugo transmission project was no longer
needed to interconnect the Mojave Solar project with full
capacity deliverability status. The change in deliverability
status for the Mojave Solar project was primarily due to
the election by several generating facilities in the area to
permanently retire and forego repowering. On April 20,
2015, the CPUC-assigned administrative law judge (ALJ)
issued a proposed decision'”® to dismiss without prejudice,
or without any loss of rights or privileges, SCE’s applica-
tion for a certificate of public convenience and necessity to
construct the Coolwater-Lugo Transmission Project

172 http://cvpowerconnect.com/.

173 CPUC ALJ Moosen’s Proposed Decision can be found at
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M151/
K169/151169662.PDF.
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(A.13-08-023). On May 21, 2015, the CPUC Commission-
ers approved the ALJ proposed decision.'™ SCE’s applica-
tion was closed.

Regional
Transmission
Planning Issues

Interest in multistate transmission projects continues to
increase in light of the 50 percent RPS by 2030 require-
ment, the California ISO’s EIM covering eight states in
the West (discussed below), the potential addition of
PacifiCorp to the California ISO’s balancing authority area,
compliance with FERC’s interregional Order No. 1000, and
the Clean Power Plan’s implementation of Section 111(d)
of the 1990 Clean Air Act. Planned generation associ-
ated with several multistate transmission projects could
provide seasonal and geographical diversity that could
complement California’s renewable generation.

The Western states have continued to work closely
together in the past two years through a productive
analytic period relying on the U.S. DOE funding for state
planning. These states have continued to monitor the
evolution of reliability regulation in the western intercon-
nection through engagement with federal regulators
(NERC and FERC) and the bifurcated regional entities
(WECC and Peak Reliability). The states’ interest