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Technology, Economics, and Policy to Accelerate Storage

 Capacity
 Arbitrage
 Congestion 

Relief
 Regulation
 Spin/Non-Spin 

Reserves
 Black Start
 Voltage Support
 Power 

Reliability
 TOU Energy 

Charge 
Reduction

 Demand 
Charge 
Reduction

 T&D Upgrade 
Deferral

Power 
Electronics

20-25%

Energy 
Storage 
Device 
25-50% 

Balance of 
Plant

20-25% 

The Value of a Storage 
System depends on 
Multiple Benefit 
Streams, both monetized 
and implicit

The Cost of a Storage 
System depends on the 
Storage Device, Power 
Electronics, and Balance 
of Plant

OE Energy Storage Program Focus Areas

Cost-
Competitive 

Materials 
Research

Validated 
Safety and 
Reliability

Industry 
Acceptance

Regulatory 
and Storage 

Analytics
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OE Storage Program Overview and Projects

OE Energy Storage Program Focus Areas

Cost-
Competitive 

Materials 
Research

Validated 
Safety and 
Reliability

Industry 
Acceptance

Regulatory 
and Storage 

Analytics

SNL PNNL ORNL University
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Energy Storage Grand Challenge Focus Areas

RTIC Energy 
Storage

Technology 
Development

Technology 
Transition

Policy and 
Valuation

Domestic 
Manufacturing 

and Supply Chain
Workforce 

Development

Cost-Competitive 
Materials Research

• Advanced Flow 
Battery Development

• Sodium Based 
Batteries

• Zn-MnO2
• Advanced Lead-Acid

Validated Safety and 
Reliability

• Codes and 
Standards input

• Research
• DC Arc Flash
• Thermal Runaway, 
• Fire Suppression 

Analysis
• Education/Outreach
• Safety and First 

Responder 
Technologies

Industry Acceptance

• Techno-economic 
analyses

• Grid-scale 
demonstrations

• Performance Testing

Regulatory and 
Storage Analytics

• Energy Storage 
Technology 
Advancement 
Partnership

• Target Outreach
• Ad-Hoc State 

Assistance
• Energy Storage 

Policy Database
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ESGC Technology Development and OE Storage

•Duration
•Cycles per Year
•Ramp Rate
•Response Time
•Lifetime

Performance

•Temperature
•Moisture
•Saline
•Emissions Runtime
•Noise Limits
•Flammability Risk

Operations

•Shipping weight limits
•Construction season
•Interconnection voltage

Delivery, 
Installation, 
Connection

Long 
Duration 

Chemistries

Flexible 
Power 

Electronics

Safety 
Systems

“Guidepost” Use Cases Tech Neutral Requirements OE Technology Pathways

Disaster Resilience 
and Recovery

Dependent Network 
Infrastructure

Facilitating An 
Evolving Grid

Remote 
Communities

Electrified 
Transportation

Facility Flexibility, 
Efficiency and Value 
Enhancement
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OE Storage Ecosystem

BOP + Power 
Electronics Operations Value/ Revenue End of LifeGrid Integration InvestmentMaterials Device

Device
Prototyping 

Materials 
R&D

Materials 
scaling

Component 
Validation

Controls
Interop.

Commercial 
Validation

Foundational 
Science

Scalable 
Manufacture

Bankable 
Deployments

Market 
Access

Large Scale
Testing

Increasing M
arket R

eadiness

Increasing Levels of Integration

State TA
(PNNL, SNL)

MW Scale 
Test Pad

(SNL)

2nd Use Li-ion
(ORNL)

Redox Flow 
(PNNL, SNL, ORNL, LLNL, LANL)

Sodium
(SNL, PNNL, ORNL, VTO)

Zinc
(SNL, PNNL, ORNL)

Pb-acid
(PNNL, ANL)

Redox Flow
(PNNL)

Na-metal
(SNL, PNNL)

Na-ion pouch
(PNNL, ORNL)

Zn-MnO2 pouch
(SNL/UEP, PNNL)

DOE OE Storage R&D
by significant projects

Power 
Electronics
(SNL, ORNL)

Common Flow Platform
(PNNL, Jabil)

Organic Synthesis Scaling
(ANL, VTO)

Advanced PE 
Topologies

(SNL)
Novel 

Dielectrics
(SNL,)

WBG
Devices
(SNL)

DC Reliability 
Testing

(PNNL, Sandia)

Analysis and Valuation Tools 
(SNL, PNNL)

SE Energy Storage Testbed
(SR/ORNL)

T&D Asset Modeling
(SNL, PNNL)

Storage Policy Database
(PNNL, SNL)

Safety Codes and Standards
(PNNL, SNL)

Stakeholder Outreach 
(SNL, PNNL)

Flywheel 
Demonstration

(SNL)
RFB Demonstration

(PNNL, SNL)

ES Controls
Lab

(SNL)
Modular PSH

(PNNL, WPTO)
H2 Storage Analysis

(PNNL, FCTO)

ESS Database
(SNL)

ESS Valuation
(PNNL, SNL)

Reliability 
Validation

(PNNL/EPRi)

CCT S&R Reg. IA
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Participate!

• March 2020
• https://www.energy.gov/energy-storage-grand-challenge/energy-storage-grand-challenge

ESGC Workshops

• March 4-5, 2020 Safety and Reliability Forum
• September - Annual Peer Review
• https://www.sandia.gov/ess-ssl/eventsnews/events_calendar/

OE Events

• https://www.sandia.gov/ess-ssl/webinars/

Workshops and Webinars

• FY2020 SBIR: Safety Technologies for Grid Scale Battery Energy Storage Systems

Open Solicitations

https://www.energy.gov/energy-storage-grand-challenge/energy-storage-grand-challenge
https://www.sandia.gov/ess-ssl/eventsnews/events_calendar/
https://www.sandia.gov/ess-ssl/webinars/

	Slide Number 1
	Technology, Economics, and Policy to Accelerate Storage
	OE Storage Program Overview and Projects
	Energy Storage Grand Challenge Focus Areas
	ESGC Technology Development and OE Storage
	OE Storage Ecosystem
	Participate!

