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Long Duration Energy Storage (LDES) in the California Grid
Technical Advisory Committee Meeting — August 19, 2022
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Attachments:
Meeting presentation
Feedback:
The following were verbal statements during the meeting:
Jeff Sunquist: Moving into the final phase, we would like to see results and would like to guide the selection of what is studied. Get feedback that is forward looking. The final scenario may be based on previous work (IEPR, etc. with modifications). Looking at imports and transmission may be of greatest interest. Transmission may compete with storage.
For example, increasing renewable electricity and storage may alleviate grid congestion, or it may increase grid congestion.

Dan Kammen: Question for Jeff: With discussion of accelerating decarbonization, how much of that conversation would you like to project toward us?

Jeff Sunquist: Trying to reach 100% decarbonized retail sales by 2030 instead of 2045, that would be a modeling sensitivity. Not as a core scenario, but as a sensitivity.

Dan Kammen: Some of the changes are not just parameter sensitivity. Local deployment, imports vs exports show fundamental differences. I don’t want to change the mission scope, but, given the rapidly changing landscape at the Federal and State level, I want to make sure we are hitting the bigger picture. It changes fundamentals. 

Jeff Sunquist: We don’t need to finalize the scenario today. We can look into that. If there is a change in policy direction that would lead that to happen, then that would be part of the core scenario.

Jennifer Dowdell: 1) We should consider the possibility that Diablo Canyon might continue. If you look at that, what is the result? 2) In terms of cost, do we differentiate between the actual and the subsidized cost? It is useful to consider the difference between those.

Qing Tian: When you model electrolyzers, you are talking about curtailment. How did you model that? Did you only allow the electrolyzers to operate when there was curtailment.

Sarah: When the sun is shining and wind is blowing, we can use that electricity for the electrolyzer. 

Qing: If I’m a producer of hydrogen, I would like to use my electrolyzer as much as possible, so I might look for more low-cost electricity.

Dan Kammen: Two underlying pieces: where the hydrogen is going will be important. In some of the demand centers, they project that there will be a large need. Transmission may be needed to get the electricity to where the hydrogen is needed.

Jeffrey Reed: The electrolyzers should produce when the marginal cost is conducive resulting in a capacity factor that is optimized by the model.

Dan Kammen: We are already seeing these conversations emerging.

Jeffrey Reed: A key thing to think about is whether you will need to pay for transportation and distribution.  That will make a lot of difference.

Priya: You aren’t presuming a specific use for the hydrogen. You aren’t doing economy-wide modeling. So, the model is seeing the benefit of selling it. I would recommend that you do an hourly analysis (instead of 4-hour time steps) to more accurately reflect the use of curtailed electricity.

Jeffrey Reed: In June 2020, we published our Renewable Hydrogen Roadmap for California. https://www.apep.uci.edu/PDF_White_Papers/Roadmap_Renewable_Hydrogen_Production-UCI_APEP-CEC.pdf. I recommend you study it.

Qing Tian: Check with CAISO about their thoughts about imports and exports. I suggest you meet with the TAC member who is from CAISO. Do you have any idea where the resources are located? I recommend you look at the plan to build offshore wind (5 GW by 2030, etc.) and include it in your studies in the future.

Jeffrey Sunquist: I had a request from Commissioner’s office: Please separate on-shore and off-shore wind.

Priya: Offshore wind was also of interest to me. We found that adding 4 GW of offshore wind and some geothermal, it made a big difference. As you want to look at both magnitude and scale, I support the idea of considering offshore wind. I was struck by the comparison slide. The demand forecasting being picked – yours is tied to 2020 and E3 is using 2021. We found that the EV additions were quite low within IEPR. So, we did modeling separately. My suggestion is that you look at EV adoption that would reach the higher EV adoption rates (like what the governor’s goal of 100% sales by 2030.). I love where the analysis is headed. With asymmetry about the amount of decarbonization, how will you study the asymmetry? And how will it affect the analysis? There’s so much uncertainty: I suggest you capture some of the “what if” questions regarding the asymmetry in decarbonization, as you suggest, Paty.

Ron Sinton: In Colorado we have legislated goals, so we need to look at this question. The SWITCH results shown are an “end result” I encourage you to look at near term modeling to see if the current decisions are aligned with where we want to be at the end. Things could be strange in the middle when you have many renewables, but not a lot of storage – it’s important to understand that. When you add transmission, you will get winners and losers – will that make the transmission infeasible? Some people’s electricity prices will go up and some will go down.

Dave Williams: How do you include the aggregation of small projects and overlay that with the new incentives. We are seeing 5X growth on small-scale solar and 10X for batteries on the local level. 

Jennifer Dowdell: I’d like to consider an environmental Justice lens: – get a geographical sense of where the transmission requirements will site new facilities. I’d like to get an understanding of the demongraphics associated with the installation of new transmission.

Dan Kammen: It also depends on whether you use distributed vs utility-scale installations. 

Jennifer: It can be a thought experiment. What does a more distributed transmission grid look like versus a wheel and spoke? The interim result would give us a sense of what is going on with Diablo Canyon. We will be asked questions about Diablo.

Paty: this is an important question – we should look at it with the right tools. It is our responsibility to do justice to the environmental justice question – I’ll write a proposal.

Jennifer: We could look at the LA Basin or another area as representative.

Dave Williams: The new legistlation includes special incentives to invest in low-income communities – some of that will be useful and some to the detriment. Transmission lines are also included in the new legislation. If you do work in a low-income community AND in an energy-transition zone AND you use an American made product, you can get a 70% tax credit. Instead of incremental growth, we will see much faster The census-tracts can be identified and brownfield sites can be identified. You could overlay those with this map. 

Dan: The House committee just sent a letter to the FERC about getting more aggressive on transmission planning. https://climatecrisis.house.gov/news/press-releases/chair-castor-leads-bicameral-letter-urging-ferc-strengthen-transmission-rule

Jeffrey Sunquist: More transmission can be done by upgrading existing lines.

Ben Wender: Have you done reliability analysis system wide to understand requirements as it evolves over the next decade and based on the attributes of different technologies. Variable generation on all time scales are relevant. 

Mike Gravely: We have $140M this year and $240 M next year. It will be a substantial change – I would like to see if there is a range beyond 8 hours and seasonal.   Is there a point that comes up: 12 hours, 18 hours, or…?  Will do additional modeling on seasonal and 100-h storage. If I can buy 100-h storage for the same price as 8-h storage, what difference will that make?

Priya: Building off of the comment about reliability:  I see your work more focused on the more granular time scales, but I recommend you look at weather variability. When you are ready to work in operational mode – I would like to see what happens with Grid Path. It is open source.

Priya’s summary after the meeting: “My priorities for this phase of the study are on understanding your risk by looking at sensitivities or scenarios  to look at the impacts of (a) Offshore wind (b) Demand uncertainty (potentially focused on the EV load since IEPR 2019 may be low) (c) weather variability (multiple weather years). 
If there is a next phase, then I would definitely prioritize the hourly production cost modeling (possibly using GridPath).”

Follow up actions to be considered:
Meet with Jeffrey Reed about the costs of electrolyzers.
✓
Request input from CAISO member of TAC (Shuchen Liu)
✓
Include offshore wind in analysis.
AB 525 Report https://efiling.energy.ca.gov/GetDocument.aspx?tn=242970
Use two different colors for offshore and onshore wind.
✓
Increase the number of EVs adopted.
How does this differ now with the EV sales executive order?
Does IEPR have any updates?
Ben Wender?
Consider variable scenarios in which carbon emissions is reduced WECC wide or asymmetrically in California.
Is this within the context of an import sensitivity/modification?
Do more than 2050 modeling (include earlier years)
Consider political implications of changes in electricity prices when transmission is added.
Do not need to study.
Look at effect of added distributed installations and, more broadly, at the effects of the new legislation.
What is a realistic range of costs or cost reductions for distributed installations?
Consider what if Diablo Canyon is not retired.
This may be relevant for the 2030 projections.
System reliability study for all time scales.
✓
Meet with Mike Gravely to look at the data between 8 hour and infinity within the 50 GW.
✓
Look at multiple weather years, especially the recent weather years.
✓
Use Grid Path (suggestion for down the road)
Idea for future research.
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