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November 16, 2021 
 

To:   Jason Rondou, LADWP (jason.rondou@ladwp.com) 

  Stephanie Spicer, LADWP (Stephanie.Spicer@ladwp.com)  

  Power SLTRP Team (powersltrp@ladwp.com)  

    

   

Subject:  CESA’s Response and Recommendations to SLTRP Draft Scenarios Poll 

 

 

Re: CESA’s Recommendations on LADWP 2022 Strategic Long-Term 

Resource Plan (SLTRP) Draft Scenarios  

 

 

Dear LADWP SLTRP Team: 

The California Energy Storage Alliance (CESA) continues to appreciate the opportunity to 

participate in LADWP’s SLTRP Advisory Group (AG) and offer our unique insights to help 

LADWP conduct supplementary modeling and identify the no-regrets investments and actions that 

can be taken to further the city’s goals and requirements.  

Upon reviewing the draft scenarios matrix, however, CESA believes that LADWP should 

conduct an additional scenario that identifies an alternative pathway to invest in the “10% 

technologies needed to meet the 100% goals and ensure in-basin reliability and resiliency in 

the face of potential low-probability contingencies and outages. Currently, to address these 

issues, LADWP expressed its plans to model a scenario that would use green hydrogen fueling for 

the three existing gas generation facilities. Preliminary analysis by the National Renewable Energy 

Laboratory (NREL), as presented at the November 10, 2021 AG meeting, found that in-basin, long-

term dispatchable generation is needed to mitigate vulnerabilities to transmission outages, which 

is particularly concerning in portfolios that do not allow any in-basin combustion technologies and 

thus require significant reliance on out-of-basin renewables and energy storage. Even if 

transmission outages may be low-probability events, LADWP indicated that it also wanted to have 

resiliency to low-renewables, high-demand events. NREL’s analysis also showed that the capacity 

factor of the in-basin combustion and green hydrogen utilization is low (i.e., between 0% and 2%), 

thus potentially mitigating concerns about the potential local emissions impact of green hydrogen 

combustion.  

CESA does not dispute these findings and agrees that it is appropriate to plan for reliability 

and resiliency. We also support green hydrogen-fueled generation as a potential viable form of 

long-duration and seasonal storage. However, CESA does not believe that the draft scenarios 

presented by LADWP presented at the November 10, 2021 AG meeting capture the range of the 

AG’s interests and priorities for the SLTRP process. Specifically, the draft scenarios do not 

present a menu of options for LADWP to consider for mitigating any contingency-related 

risks, where the results may be predetermined to identify green hydrogen combustion at 

existing gas generation sites as the only viable option to support reliability and resiliency 
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needs. While supportive of an alternative scenario for “Highest DER (Max DER)” to further limit 

or reduce the capacity factor of green hydrogen combustion, this scenario would not identify any 

alternative options to provide in-basin reliability and resiliency in the event of transmission outages 

and/or low-renewable/high-demand days.  

As evidenced at the AG meetings, stakeholders still have questions about the costs and 

impact of green hydrogen combustion, such that it may still be helpful to consider an additional 

scenario that assesses the viability of alternative technologies that could serve the same reliability 

and resiliency function and meet the parameters of the “10% technologies”: (1) site in-basin; (2) 

site in specific locations; and (3) operate for extended periods. Specifically, LADWP should 

either: (1) model long-duration energy storage (LDES) candidate technologies by leveraging 

a Request for Information (RFI) to solicit information on costs, capabilities, and other 

relevant specifications; or (2) model LDES as categories of generic technologies by 

differentiating their performance characteristics and costs per MW and per MWh. The 

LA100 study did not include LDES technologies and instead modeled them by proxy using either 

concentrated solar power (CSP) with thermal storage, pumped hydro storage (PHS), or hydrogen-

fueled generators.1 However, such proxies are clearly limited and may not present the full range 

of viable options for in-basin reliability and resiliency since CSP is, by its nature, out-of-basin 

generation, and PHS represents large, site-specific infrastructure investments.  

In the same vein, hydrogen-fueled generators may serve as a proxy for LDES capabilities, 

but they are clearly different to many LDES technologies in terms of emissions profile, 

infrastructural needs (e.g., hydrogen transportation and storage availability), and cost structure. To 

CESA’s knowledge, LADWP also has not yet elaborated on the pathway by which the green 

hydrogen fuel will be created, transported, and/or stored. If generated from grid-charged electricity, 

hydrogen-fueled combustion turbines will face the same or similar barriers as LDES in having 

sufficient charging energy for multi-day or seasonal storage – to which, CESA would contend a 

case could be made for LDES inclusion in the SLTRP supplementary modeling.2 Alternatively, if 

green hydrogen is produced offsite and transported, or if green hydrogen is generated using biofuel 

or biomass fuel stock, there are additional end-to-end considerations to support the development 

of associated infrastructure, which are not an issue for grid-connected LDES projects. In other 

words, LDES technologies cannot be modeled by proxy with hydrogen-fueled generation given 

the aforementioned differences.  

Instead of the current draft scenarios proposal, CESA recommends that LADWP refer to a 

CESA-commissioned report published in 2020,3 referred to as the “CESA LDES Study” hereafter, 

which provide a modeling approach that can be incorporated into the SLTRP supplementary 

modeling. Using these approaches may mitigate some of the limitations of the assumptions and 

inputs available at this time, though we note that similar limitations are currently the case for green 

 
1 See NREL LA100 Study Chapter 6 at 3, 22, and 25. https://www.nrel.gov/docs/fy21osti/79444-6.pdf  
2 In other words, if existing transmission is used to generate the hydrogen for use as a fuel in the combustion 

turbines, then the same charging operations and timing of LDES technologies could provide similar low-capacity-

factor, contingency-focused, long-duration storage capabilities.  
3 “Long Duration Energy Storage for California’s Clean, Reliable Grid” prepared by Strategen Consulting for CESA on 

December 8, 2020. 

https://static1.squarespace.com/static/5b96538250a54f9cd7751faa/t/5fcf9815caa95a391e73d053/16074404195

30/LDES_CA_12.08.2020.pdf  
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hydrogen technologies. Therefore, taking CESA’s recommended approach, such as those from our 

CESA LDES Study, may be a reasonable means to reflect these uncertainties but also present a 

range of futures to achieve the city’s 100% renewable goals. We detail the two potential approaches 

and justifications below.   

Altogether, CESA generally supports LADWP’s proposed scenarios matrix, with the 

modification that an alternative scenario be included to present a potential future that can be 

compared against LADWP’s proposed green hydrogen future. Specifically, CESA recommends 

that LADWP include an additional scenario named the “Aggressive Interim, High DER, and 

LDES” scenario that includes LDES Option 1 and LDES Option 2 as eligible technologies 

and would allow natural gas technologies to retire by 2035. With this additional scenario, 

LADWP and AG members will be presented with the various outputs and outcomes of at least one 

option that does not use hydrogen-fueled generation and instead leverages an otherwise all-of-the-

above approach using maximum DERs and LDES technologies. As a result, if LDES technologies 

emerge and scale further in the next few years, LADWP could potentially pursue these options 

further.  

CESA generally supports green hydrogen storage as a viable and effective means to support 

in-basin reliability and resiliency goals, but it should not be presented as the exclusive or only 

option to achieve these ends. To address stakeholder concerns, LADWP stressed that it will take a 

close look to model and present resource and performance characteristics as well as the associated 

emissions impact and costs for fueling and infrastructure. To be responsive to these concerns and 

more comprehensively show the range of futures to address in-basin reliability and resiliency 

options, LDES technologies must be modeled separately. Importantly, if LADWP wishes to 

convince AG members of the benefits of hydrogen-fueled generation as a necessary path to reach 

100% and maintain in-basin reliability and resiliency, an appropriately structured counterfactual 

that does not involve the hydrogen option should also be modeled, which may even serve to boost 

the case for LADWP’s preferred option over CESA’s proposed “Aggressive Interim, High DER, 

and LDES” scenario. However, unless modeled, we will never know, and it will leave AG members 

wondering if we exhausted or explored all options. 

 

1. Model LDES candidate technologies by leveraging a RFI to solicit information on 

costs, capabilities, and other relevant specifications 

To model specific candidate LDES technologies, LADWP should issue an RFI to 

solicit the costs and performance characteristics of various LDES technologies. Data 

should then be aggregated and anonymized before inclusion in the study, which will thus 

provide the inputs necessary to conduct modeling of this additional scenario. In the interest 

of maintaining confidentiality of market-sensitive information, LADWP could collect this 

information by signing non-disclosure agreements (NDAs) or having a neutral third party 

be contracted to collect and anonymize this information before sending to LADWP. Either 

way, this is a viable and proven pathway to collect the necessary information to overcome 

limitations in data from publicly-available sources. Such an approach was used recently 

for LDES technologies by community choice aggregators (CCAs) through its joint powers 
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authority,4 and used for green hydrogen technologies by LADWP itself. If sufficient for 

green hydrogen technologies, a similar effort should be extended LDES technologies, 

which could highlight key tradeoffs and considerations. 

Concerns about technological viability and commercial readiness are becoming 

obsolete, as major investment dollars are being directed to LDES companies and startups 

and as they collectively pool their efforts to achieve global ambitions for decarbonization.5  

Granted, there is uncertainty about which technologies will emerge to commercial 

prominence, but the assumption that LADWP must choose green hydrogen or risk multi-

day reliability risks are misplaced given the wide availability of diverse LDES technologies 

that could provide multi-day or seasonal storage capabilities. Some of these technologies 

are also being piloted in many different parts of the country and world, while others are 

actively seeking interconnection and competing in ongoing solicitations to meet mid-term 

reliability needs.6  In addition, many of these LDES technologies have minimal or no 

emissions impact, and certain LDES technologies are modular and are not geographically 

constrained, offering comparative advantages that will not be understood if not modeled. 

Finally, in line with the presentation by Office of Public Accountability (OPA) on 

September 30, 2021, LADWP should “keep options open” and focus in the near term on 

proven technologies. In a couple of years, the LDES technology and project landscape may 

be completely changed, with the optionality to pursue this more modular option potentially 

foreclosed with the sunk-cost investments made to support green hydrogen infrastructure.  

To support modeling, an RFI can facilitate the inclusion of specific or aggregated 

LDES information. In the appendix of these recommendations, we include a non-

exhaustive sampling of LDES companies and technologies that convey the range of 

potential LDES technologies. Beyond those listed in the appendix, additional LDES 

technologies are also being provided by many other CESA members.7 

 

2. Model LDES as categories of generic technologies by differentiating their 

performance characteristics and costs per MW and per MWh 

CESA’s experience with modeling LDES has showed us the difficulty of 

establishing cost and performance characteristics for technologies that have been seldom 

deployed, despite their commercial availability. In order to mitigate this complexity, CESA 

and Strategen opted to move away from a technology-based approach to modeling LDES 

since it would be unnecessarily specific and arbitrary. In contrast, we included LDES 

options that were intended to capture trends of the technology characteristics and can be 

thought of as generic, technology-neutral resource options.8 Our LDES options therefore 

 
4 See https://www.peninsulacleanenergy.com/previousrfo/rfi-long-duration-storage/  
5 Colthrope, Andy. “BP, Breakthrough Energy Ventures in Long Duration Energy Storage Council, launching at 

COP26.” Energy Storage News on November 4, 2021. https://www.energy-storage.news/bp-breakthrough-energy-

ventures-in-long-duration-energy-storage-council-launching-at-cop26/  
6 See, e.g., multiple procurements ongoing to address 1,000 MW LDES requirement pursuant to CPUC D.21-06-035. 
7 https://www.storagealliance.org/our-members  
8 Strategen Consulting, Long Duration Energy Storage for California’s Clean, Reliable Grid, 2020, at 32. 
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developed for use in the CESA LDES Study were not representative of any single 

technology, but instead were intended to represent a class of storage solutions that have 

similar performance capabilities, tradeoffs, and cost profiles.  

A similar, albeit more thorough, approach was recently used by a team of 

researchers from Princeton and MIT in their paper The Design Space for Long-Duration 

Energy Storage in Decarbonized Power Systems (2021).9 For this paper, the research team 

modeled a total of 1,280 discrete combinations of cost and efficiency parameters 

encompassing performance levels that are consistent with projections for existing LDES 

technologies found in academic peer-reviewed studies as well as domains that are currently 

infeasible but that could be the focus of technology development efforts in the future.10 

This approach could bring substantial value for this effort because it would not only ease 

the inclusion of additional candidate resources, but it would also allow LADWP to identify 

the technology characteristics that address the in-basin reliability/resiliency and 

decarbonization goals. Non-technology-specific methodologies can amplify the set of 

LDES technologies that could be included into this project’s datasets and models and 

overcome current publicly-available data limitations.  

In our study, CESA constructed two categories of generic LDS by differentiating 

their performance characteristics and costs per MW and per MWh, informed by leading 

LDES manufacturers and providers and benchmarked against some preliminary industry 

estimates. CESA recommends that LADWP adopt our proposed cost structure for the 

“general representative” LDES technology resource, as shown below.  

Technology  

Cost multiplier (Annualized all-inclusive cost) 
Round Trip 

Efficiency 

Minimum 

duration 

(hours) 
$/MW $/MWh 

2030 2045 2030 2045 

Lithium-ion 1 1 1 1 85% 1 

Tech Neutral: 

LDES Option 1 
6 6 0.25 0.25 72% 10 

Tech Neutral: 

LDES Option 2 
7.5 7.5 0.125 0.125 64% 100 

 

This approach eases comprehension of the projected cost trends and has been vetted 

by leading LDES technology vendors and manufacturers. If LADWP wishes to either 

update these cost structures or validate these numbers, it could conduct an RFI to find a 

representative range of costs and tradeoffs across different characteristics based on 

submitted information.  

Similar to the Princeton/MIT approach, LADWP could also conduct a sensitivity 

for the “target costs” and capabilities that must be reached in order to make this a viable 

future, which may inform if there are potential off-ramps to a future involving LDES to 

 
9 Sepulveda et al, The Design Space for Long-Duration Energy Storage in Decarbonized Power Systems, 2021. 
10 Ibid. 



 

6 

 

support in-basin reliability and resiliency needs if these technologies commercialize 

further, reach higher levels of deployment, and/or experience significant cost reductions 

with scale and technology maturity.  

 

CESA appreciates the opportunity to provide these recommendations and hope these 

responses, in addition to our survey response, are helpful. Please do not hesitate to reach out if you 

have any follow up questions or would like to discuss further. 

      Sincerely, 

      Jin Noh 

      Policy Director 

      CALIFORNIA ENERGY STORAGE ALLIANCE 

      jnoh@storagealliance.org 

       

Sergio Duenas 

      Policy Manager 

      CALIFORNIA ENERGY STORAGE ALLIANCE 
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Sampling of Commercially-Available Long-Duration Storage Technologies 
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