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Battery Storage For The Grid Reliability

Grid reliability is the greatest concern resulting from the current challenges facing electric utilities.
The argument is that battery storage will play a significant role in meeting the challenges facing
electric utilities by improving the operating capabilities of the grid, lowering cost and ensuring high
reliability, as well as deferring and reducing infrastructure investments. According to the United States
Department of Energy, energy storage technology can help contribute to the overall system reliability
as wind, solar, and other renewable energy sources continue to be added to the grid. Storage
technology will be an effective tool in managing grid reliability and resiliency by regulating generation
fluctuation and improving the grid’s functionality. It will provide redundancy options in areas with
limited transmission capacity, transmission disruptions, or volatile demand and supply profiles. Utility-
scale storage can be instrumental for emergency preparedness because of its ability to provide
backup power, as well as grid stabilization services..



Energy Informatics Research

(Goebel et al. 2014) 



Smart Grid Reliability

Smart Grid: a new class of technology to bring the electricity delivery system into 

the 21st century - Network technologies are the backbone of this system 

✓ Must be adaptable, strong and responsive 

✓ $338–$476 billion in the next twenty years to incorporate in DERs, 

intelligence technologies, advanced systems, and applications

✓ Tools for optimizing grid operations and to forecast future problems are 

crucial within the modern grid design





Smart Grid Reliability

Reliability:  the degree to which the performances of the elements of the electric 

system result in power being delivered to consumers within accepted standards 

and in the amount desired - Measured by outage indices 

❑ The economic cost of power interruptions to U.S. electricity consumers is 

$79 billion annually in damages and lost economic activity

❑ Power outages can be especially tragic when it comes to life-support 

systems in places like hospitals and nursing homes or in facilities such as in 

airports, train stations, and traffic control



Smart Grid Reliability (Sultan et al. 2018) 



Smart Grid Reliability

Outage Indices



Energy Informatics Enhanced Research Framework 

Enriched with the Reliability Research (Sultan et al. 2018) 



Power System Reliability Research Framework (Sultan et al. 2019)



Battery Storage Integration Into The Electric Grid

➢ Energy storage technology to contribute to the overall
system reliability

▪ Regulating generation fluctuation

▪ Improving the grid’s functionality

▪ Providing redundancy options in areas with
limited transmission capacity, transmission
disruptions, or volatile demand and supply
profiles

➢ Storage to promote energy independence and reduce
carbon emissions

➢ Identifying optimal locations for energy storage is a
challenge considering the electric grid constraints, the
deployment requirements and the potential benefits to
the grid



Battery Storage Integration Into The Electric Grid 



Battery Storage Integration Into The Electric Grid 



Battery Storage Integration Into The Electric Grid 

ID Substation Name Substation Type

1 WALNUT S -- Sub-transmission

2 ROSEMEAD D -- Distribution

3 GOULD S -- Sub-transmission

4 MESA S -- Sub-transmission

5 LAGUNA S -- Sub-transmission

6 BULLIS D -- Distribution

7 CENTER S -- Sub-transmission

8 CORNUTA D -- Distribution

9 LIGHTHIPE S -- Sub-transmission

10 HASKELL D -- Distribution

11 STADIUM D -- Distribution



EV Charging Infrastructure Integration Into The Electric Grid 



EV Charging Infrastructure Integration Into The Electric Grid 



Geographic Decision Support System Model To Optimize DERs' 

Placement 

Maximum Remaining Generation 
Capacity = Current Capacity Load -
(Solar Potential + Existing 
Generation)



Geographic Decision Support System Model To Optimize DERs' 

Placement 



Study Design and Methodology:

Design Science Research Method (Peffers et al., 2007)



Battery Storage locations can be assessed geographically to improve the grid reliability 

A decision-making framework is essential in the problem resolution
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