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Abbas Akhil is an industrial engineer and Principal in Renewable Energy 
Ventures, LLC. He formerly served as a staff scientist at Sandia National Labs, as 
a utility engineer for PNM, and as Representative (Albuquerque) to the New 
Mexico State Legislature. Abbas has authored guidebooks on energy storage 
technology and directed solar-plus-storage and microgrid projects nationwide, 
including a current project for a New Mexico Pueblo. 

Jill Cliburn leads Cliburn and Associates and the Solar Value Project, based in 
Santa Fe County. She has led research and demonstration related to renewable 
energy, energy storage, and load management solutions, including for local 
utilities nationwide. She is a technical advisor to the National Community Solar 
Partnership and has led projects funded by US DOE and NREL. She is a Fellow in 
the American Solar Energy Society.



“The greatest
engineering achievement

of the 20th Century”

Electrification across North America and the globe –
Voted #1 by the National Academy of Engineering and

3 leading associations of professional engineers

What’s ahead
for the 21st Century?  Source: NASA/DMSP



21st Century Challenge 

● Update aging infrastructure.
● Address climate disruption. 
● Reduce fossil fuel pollution. Recent Harvard Study: 1 in 5 premature deaths globally             

are linked to fossil fuel pollution*
○ 1 in 10 premature deaths in the US
○ Estimated annual impact on US healthcare costs $820 billion
○ The suffering is inequitable, but also inescapable

  

And make significant progress within 12 to 20 years
 

“Kiss an Old Flame Goodbye”
Images: MS Office, by license

* https://seas.harvard.edu/news/2021/02/deaths-fossil-fuel-emissions-higher-previously-thought; also
https://www.nrdc.org/press-releases/report-health-costs-climate-change-and-fossil-fuel-pollution-tops-
820-billion-year
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Safety, Reliability, Choice … Optimization, Economy, Equity 

& clean peak 
options



Source: Resources for the Future (2022)

Resource Contributions and Bi-Directional Benefits
From Household to Utility Scale



At Minimum, This Is Our Moonshot

 

Figure: Sample day - Hourly generation by resource and load curves; vertical scale = billion kWh 

Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)
Note: Negative generation represents charging of energy storage technologies such as pumped hydro and battery storage. Hourly dispatch estimates are illustrative and are 
developed to determine curtailment and storage operations. Standalone solar photovoltaic (PV) includes both utility-scale and end-use PV electricity generation. 

(2050)

Many analysts note that 
clean electrification and 
load management can 
reduce curtailed energy & 
lower overall cost  



Why Storage… And Why Batteries?

Salt River Project (AZ) Avondale storage, broke ground in 2023

SRP’s commitment to a new 340 MW battery buildout comes after a 
2022 fire in a 10 MW, 40 MWH BESS, which was managed with no 
injuries. AZ utilities are among top states for solar and storage. 

KCEC solar-plus daytime solar plan; achieved in 2022



Parts of a Battery Storage Energy System

 

Source: Courtesy of Sungrow (2021)



Balancing Function of Energy Storage in the Grid



Battery Safety

International Association of Fire Chiefs Safety, Health and Survival Section, the National 
Volunteer Fire Council, the National Fire Protection Association, the Fire Department Safety 
Officers Association, and the International Association of Fire Fighters

Below, in 2021, the Electric Power Research 
Institute issued a Safety Roadmap for 
Battery Storage Safety.

Guidebook for relevant BESS codes as standards, updated 2022

https://www.iafc.org/about-iafc/sections/shs
http://www.nvfc.org/
http://www.nvfc.org/
https://www.nfpa.org/
https://fdsoa.org/
https://fdsoa.org/
https://www.iaff.org/


 
Frequently Asked Questions 

1. Some of our participants have seen the EPRI wiki database, where battery companies and 
utilities worldwide have posted about incidents worldwide since 2012. There are about 60 
incidents listed. Half of those happened in South Korea –and notably, there have been no 
documented injuries in the US since 2019. Still, there are real risks, yes?

2. If we accept that fire prevention, detection, and resolution technology is improving, would there 
be ways to update the hardware and software to continuously improve these systems?

3. Has there been any success in establishing battery recycling?

4. What are differences among the risk of Li-Ion battery fires reported in electric bicycles, laptop 
computers, cell phones, cars, and household or utility-scale battery energy systems? Are BESS 
systems relatively safer than other types of battery applications?

  
     



A Few FAQs About Solar

KCEC solar installation near Taos, NM 



1. There are many solar panel technologies in use today. The most common is crystalline silicon, 
but what are some of the others–and what is bi-facial solar?

2. What happens when old solar panels are no longer in use? Are they considered a hazardous 
waste? Is it realistic to recycle them?

DOE’s End of Life Action Plan for PV will halve the cost of recycling, lower new product costs 
and ensure greater health and safety.  

3. Comment briefly on interconnection for solar PV at the transmission and distribution scale. Are 
there places where solar siting might not raise much opposition, and what are the drawbacks of 
putting most solar generation there?

A Few FAQs About Solar



Agrivoltaics
1. Agrivoltaics is defined as crop production, grazing and/or pollinator habitat under solar panels 

or between rows of solar panels. Popular in parts of Europe, Japan and beginning in the US. 
Some techniques can be added to an existing solar project. 
(https://www.agrisolarclearinghouse.org/watch-agrivoltaics-at-jacks-solar-garden/)

2. As drought and heat increase, the health of land and ecosystems in the Southwest could 
benefit from the partial shade.

3. New Federal funding just provided $8 million for 6 projects, including UA Tucson, to develop 
replicable guidelines for grazing and land conservation with PV in the Southwest. 

https://www.agrisolarclearinghouse.org/watch-agrivoltaics-at-jacks-solar-garden/


Follow Up!

● We will review the chat and answer as 
many questions as our volunteer time 
allows. (Your patience is greatly 
appreciated!)

● You can contact us through Glenn at the 
Green Chamber of Commerce 
glennschiffbauer@gmail.com  
www.sfsustainablebusiness.com

● We encourage greater public dialog on 
current and future proposals for the 
betterment of our community, our state, 
and beyond

One good read: 
https://www.motherjones.com/environment/2023
/04/yimby-nimby-progressives

mailto:glennschiffbauer@gmail.com
http://www.sfsustainablebusiness.com
https://www.motherjones.com/environment/2023/04/yimby-nimby-progressives
https://www.motherjones.com/environment/2023/04/yimby-nimby-progressives


A Grid Fundamental



Components of an Energy Storage System 


