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STATE OF CALIFORNIA — NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., Governor

CALIFORNIA ENERGY COMMISSION

1516 NINTH STREET
SACRAMENTO, CA 95814-5512
Www.energy.ca.gov

The Energy Commission is currently soliciting ideas and stakeholder input for the 2018 — 2020
EPIC Triennial Investment Plan. For those that would like to submit an idea for consideration in
the 2018-2020 EPIC Triennial Plan, we ask that you complete the form below. Submittals are
due by 5:00 p.m. on February 10, 2017.

Part 1. Initiative Description and Purpose:
1. Please provide a brief description of the proposed initiative:

In California the electricity sector is undergoing fundamental changes in structure and composition, including mandated expansion of
renewable generation and fuels. Intermittent/uncontrollable resources enhance the dynamic operation of the grid and can yield harmful
localized emission and AQ impacts from fossil generators required for load balancing. Other renewable fuels (e.g., biomass, biogas,
renewable hydrogen) can be used in numerous pathways and applications, including combustion conversion technologies with
point-of-use emissions. The co-deployment of advanced complementary technologies/strategies can support renewable integration and
provide energy and emission benefits. These complementary technologies include energy storage, demand response, distributed
generation, smart grid, vehicle-to-grid (V2G), power-to-gas (P2G), and others.Therefore, optimal integration and utilization of
renewables will require increased use of various amounts and types of advanced complementary technologies and proper integration
designs and strategies. Capacity increases and integration strategies have to-date focused upon economics and increasing adoption
rates in lieu of holistic strategies targeting environmental co-benefits. In addition, there is a lack of understanding regarding
complementary strategies that support renewable energy with minimal emissions of GHG and criteria pollutants and the AQ and human
health benefits/detriments that result. The goal of the proposed research is to assess the emissions and AQ impacts of renewable
resource integration in tandem with emerging electricity sector technologies and strategies to identify how CA can maximize AQ and
GHG co-benefits. The research will be accomplished by (1), developing future scenarios spanning a range of advanced complementary
strategies in support of renewables including, but not limited to, energy storage, demand response, V2G, and P2G, (2) quantifying
impacts on emissions including GHG and spatial and temporal characterization of criteria air pollutants, and (3) conducting simulations
of atmospheric chemistry and transport to assess scenario impacts on AQ. Results will build a scientific foundation supporting the
development of effective GHG emission mitigation strategies that also produce significant AQ and health benefits in California.

2. What technical and/or market barriers would the proposed initiative help overcome? For scientific
analysis and tools, what knowledge gaps would the proposed initiative help fill?

The proposed initiative will address key knowledge gaps associated with the emissions, air quality,
and human health impacts of renewable power and fuels. While the environmental impacts of such
resources is undeniably positive, their integration into existing energy infrastructure including the
California electrical grid is a complex task. For example, the intermittent nature of many renewable
resources, including wind and solar power, yields challenges for successful system operation that
may result in unwanted impacts. As a result, enhanced dynamics by fossil generators (e.g.,
start/stops, ramping, cycling) may result in localized increases in emissions with air quality
dis-benefits. Furthermore, increased electrification in additional economic sectors including
transportation, industry, and buildings, may exacerbate such impacts. On the other hand, advanced,
clean energy technologies and control strategies can be used to satisfy grid dynamics while avoiding
emission penalties, thereby maximizing the air quality and human health benefits. This work will
address knowledge gaps by providing specific technological pathways to integrate and operate
advanced complementary generation strategies to maximize emission reductions and health benefits.




Part 2. Benefits and Impacts
3. If this initiative is successful, either fully or partially, what would be the expected impact?
Who are the primary users and/or beneficiaries?

The success of the proposed project will not only benefit the ratepayers of three I0Us, including Pacific
Gas and Electric Co., San Diego Gas and Electric Co., and Southern California Edison, but will promote
optimal integration approaches of renewable resources, combined cooling, heating and power
generation strategies, energy storage technologies, sustainable transportation and industry, and
advanced microgrid controls, for greater electricity reliability, renewable energy utilization, lower costs,
increased safety. More importantly, the design, integration and evaluation approaches assessed in this
project will be highly applicable to the effective and efficient deployment of advanced electricity sector
technologies across the State to maximize the environmental benefits of renewable power and fuels
while avoiding any unforeseen consequences. Using the results from the analyses in this proposal, more
renewable technologies and supporting clean technologies could be built out throughout the State to
support modernization of the State electric grid providing additional benefits to ratepayers beyond grid
investments alone. This project will develop extensible tools and use them to design and evaluate the
optimal integration and control of renewable resource and clean energy technologies.

4. Describe what quantitative or qualitative metrics or indicators would be used to evaluate
the impacts of the proposed initiative:

The proposed project will utilize quantitative metrics associated with emissions, air quality
and human health effects to identify optimal strategies to integrate clean energy
technologies in support of renewable generation and fuels. Criteria pollutant and
greenhouse gas emissions will be projected and quantified for various technology
scenarios. Next, simulations of atmospheric chemistry and transport will be conducted to
spatially and temporally quantify changes in atmospheric pollution, including ozone and
particulate matter. Finally, air quality impacts will be translated to quantified impacts on
human health endpoints and valued to provide a measure of the costs and benefits of
technology decisions. Results will also be utilized to asses impacts with a particular focus
on disadvantaged communities to identify strategies that maximize the benefits of
renewable resources and clean energy technologies in such areas.




5. Please provide a list of peer-reviewed references that support the responses for questions 3
and 4. Proposed initiatives that include peer-reviewed references will be given stronger
consideration.

Ebrahimi, Siavash; Mac Kinnon, Michael; Leong, Katie; Brouwer, Jack. (Advanced Power and Energy Program).
2016. GHG Emission Benefits and Air Quality Impacts of California Renewable Integration and Electrification.
California Energy Commission. Publication number: CEC-500-2017-001

Kaffine, Daniel T., Brannin J. McBee, and Jozef Lieskovsky. "Emissions savings from wind power generation in
Texas." The Energy Journal 34.1 (2013): 155.

Cullen, Joseph. "Measuring the environmental benefits of wind-generated electricity." American Economic
Journal: Economic Policy 5.4 (2013): 107-133.

Novan, Kevin. "Valuing the wind: renewable energy policies and air pollution avoided." American Economic
Journal: Economic Policy 7.3 (2015): 291-326.

McCubbin, Donald, and Benjamin K. Sovacool. "Quantifying the health and environmental benefits of wind power
to natural gas." Energy Policy 53 (2013): 429-441.

6. (For technologies only) What competitive advantages does the proposed technology
solution have over current benchmark technologies? If the technology is beyond the
prototype stage, what strategies do you suggest to bring to scale?

N/A




Part 3. Connection to Energy Commission’s EPIC Framework

Energy Commission staff have developed a draft strategic framework to guide the CEC's
planning and implementation of EPIC across triennial investment cycles. One of the objectives
of the draft strategic framework is to communicate a consistent set of priorities for organizing
current and future EPIC investments.

7. Please indicate which of the following strategic framework themes you feel the proposed
initiative best fits within:

Advance Technology Solutions for Deep Energy Savings in Building and Facilities
Accelerate Widespread Customer Adoption of Distributed Energy Resources
Increase System Flexibility from Low-Carbon Resources

Increase the Cost-Competiveness of Renewable Generation

Create a Statewide Ecosystem for Incubating New Energy Innovations
Maximize Synergies in the Water-Energy-Food Nexus

Develop Tools and Analysis to Inform Energy Policy and Planning Decisions
Catalyze Clean Energy Investments in California’s Underrepresented and
Disadvantaged Communities

If Other, Please Specify
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