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Partnerships and Collaborations

 Contributed data and perspective

 Large potential readership pool

 EPRI – 1,000+ organizations

 NRECA – 900+ members

 Assures consistent cost and technology 
status
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 EPRI  NRECA DOE



ESHB Background
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 First edition – Published in 2003
 Multiple storage applications and technologies

 Current edition published July 3, 2013
 Hands-on approach and how-to guide 

 Fill industry need
 single resource 

 thorough and comprehensive implementation guide.

 summarizes storage system costs

 public domain



ESHB Content

 4 Chapters and Appendices

 Storage benefits and services

 Storage technologies, cost, performance and maturity

 Methods and tools for evaluating storage

 Storage system procurement and installation

 Appendices
 Cost Details

 Computational tools

 sample procurement documents

 interconnection schematics 
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Handbook ~ 170 pages; Appendices ~ 170 pages



ESHB - Reader-friendly Approach

 Specific areas of interest

 Engineers/System Planners

 System Vendors and Investors

 Regulators and Policy Makers
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“Road Maps”



ESHB Content Highlights – Chapter 1

 Chapter describes and illustrates services that storage provides 
to the grid
 Storage System Size Range; Target Discharge Duration; Min. Cycles/Year
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ESHB Content Highlights – Chapter 2

 Reviews currently available and emerging electricity 
storage technologies
 Snapshot of the status

 Trends in deployment

 “Technology Dashboards” 

 Estimates of life-cycle costs
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Table 6. Technology Dashboard: Compressed Air Energy Storage



ESHB Storage System Costs

 System vendors supplied information on total installed cost for 
pre-specified systems:
 Large systems for bulk storage

 Mid-size systems for spinning reserve and frequency regulation

 Smaller systems for commercial/industrial and residential

 Costs summarized in $/kW and $/kWh 

 Mini-strip charts are visual representation of costs:
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ESHB Content Highlights – Chapter 3

 Methodology for assessing value storage provides grid

 Various computational tools to evaluate and quantify 

 Screening Level – technology selection, high-level application-specific 

economic comparisons

 Financial Tools – More detailed, production-cost based models

 Engineering Tools – Perform stability analysis, sizing of the storage 

system and location in the grid 
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ESHB Content Highlights – Chapter 4

 Specification and procurement process

 RFI – RFP process for acquisition
 Sample RFI and RFP’s

 Interconnection issues 
 front end interface 

 integration into utility network 
management  
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source: Sandia National Laboratories



ESHB Content Highlights – Appendices

 Glossary

 Computational tools

 Storage system costs

 Procurement process
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 Interconnected Costs and Schematics 
 Regulatory framework
 Test Facilities
 Past and present noteworthy projects
 DOE International Energy Storage Database: 

www.energystorageexchange.org



ESHB Document Format and 
Availability

 Available PDF only

 12 MB

 http://www.sandia.gov/ess/
(in tool box on right)
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ESHB Summary/Conclusions

 Complete re-write published July 3, 2013

 Impact to the industry
 Highly cited document

 Down loaded 2700+ first month 

 Successful partnership between EPRI, NRECA, DOE and SNL 

 Living Document
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http://www.sandia.gov/ess/



ESHB Future Tasks
FY 14

 Setup Input/Revision Process 
 Comments, inquiries, corrections, and suggestions submitted via 

website www.sandia.gov/ess/

 Minor updates to 2013 edition of the Electricity Storage 
Handbook

 Project plan for comprehensive update to Cost Database 

FY 15

 Update Cost Database 
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Dr. Gyuk - Thank you for your continued support



ESHB Contact Information

 Georgianne Huff
ghuff@sandia.gov

 Abbas Akhil
aaakhil@sandia.gov
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Questions??
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Thank You...


