
PNNL OE 
Energy Storage 

Review

Vincent Sprenkle

April 15, 2022



2

1) Cost Competitive Technologies (David Reed/Wei Wang)

2) Safety and Reliability (David Reed)

3) Regulatory Engagement (Jeremy Twitchell)

4) Industrial Acceptance (Patrick Balducci)

Summary of FY19 OE Energy Storage Accomplishments at PNNL
- Delivered impactful S&T advances in OE’s four strategic 

thrust areas for Energy Storage



1.) Cost Competitive Technologies
- continued focus on 3-pillar technologies

Novel Aqueous Soluble Organic (ASO) 
chemistry that can enable additional 

50% cost reduction over V/V 
technology.
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y=2.3575-4.278e-5x
~13,000 cycle

Long-term Test for Polymer Seals

Redox Flow Batteries Sodium Batteries Zn-MnO2

Neutral pH Zn-MnO21.) Sodium Metal

2.) Sodium-ion

• 190˚C, > 2500 cycles, polymer seals

• NMC/Carbon Analog in larger format

3.17 mAh cm-2

1.2-3.9V

Cycled ZnxCu1-xCycled Zn Film



2.) Safety and Reliability
- Moving from cells to module investigations

Cells
ReliabilitySafety

~ 10kW 

V/V Flow

Pb-acid

SystemsCodes Standards Outreach



3.) Regulatory Environment
- Providing technical assistance to regulatory stakeholders

Storage and IRP processState ESS Policy Database/ Policy Reviews
https://energystorage.pnnl.gov
/regulatoryactivities.asp

http://energystorage.
pnnl.gov/pdf/PNNL-28627.pdf. 

A Review of State-Level Policies on Electrical 
Energy Storage. Curr Sustainable Renewable 
Energy Rep (2019). 6: 35. 
https://doi.org/10.1007/s40518-019-00128-1. 

Review of 21 utility IRP’s 
involving energy storage

https://energystorage.pnnl.gov/regulatoryactivities.asp
http://energystorage.pnnl.gov/pdf/PNNL-28627.pdf
https://doi.org/10.1007/s40518-019-00128-1


4.) Industrial Acceptance
- Developing tools to better inform economic deployment

Nantucket Island ESSWA CEF I Completion

• Benefit-cost ratio (BCR) of 1.55 
for the energy storage system.

• 75% Transmission Deferral 
• 13% Regulations Services

Enabling integration of field deployed 
ESS performance parameters into 
economic optimization tools. 
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• 12 peer reviewed Journal Articles published.
• Including ACS Applied Energy Materials, Advanced Materials, 

Nanoscale, ChemSusChem, …

• 10 PNNL Technical Reports issued
• WA CEF installation, Nantucket, Hawaiian Electric, …

• > 100 presentations 
• MRS, ECS, ACS, IEEE, Beyond Li-ion, ESA, State Energy and 

Utility Commissions, World Bank, US-Korea Clean Energy Policy 
Summit, …

• Professional Societies
• Organized (2) 2018 MRS Fall symposium on ES Technologies
• Organized ECS Symposium on Flow Batteries
• Organized International Collation Energy Storage
• Co-chair IEEE Energy Storage Collaboration Team (ESCT), …

Summary of FY19 Technical Output



https://energystorage.pnnl.gov/grid.asp

https://energystorage.pnnl.gov/grid.asp
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