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Wide-Area Energy Storage and Management System (WAESMS) Project

Context  

California has set a goal of renewable energy resources 
providing 33% by 2020.  The higher penetration of 
intermittent generation resources (including wind and 
solar generation) in the Bonneville Power 
Administration (BPA) and California Independent 
System Operator (CAISO) control areas raises issue of 
requiring expensive additional fast grid balancing 
services in response to additional intermittency and fast 
up and down power ramps in the electric supply system.  

The premise of wide area energy storage is that, due to 
statistical fluctuations, collective power grid regulation 
needs are less than the sum of individual area needs. 
The proposed system addresses the issue through the 
exchange of intermittent energy between the 
participating control areas and the use of energy storage, 
dispatchable load, and distributed generation resources. 

This project is the second phase of a 3 phase project. In 
the first phase, proof of concept work was completed. 
The results of this phase will provide specific numerical 
information necessary for a detailed wide area design 
system design.  

Goals and Objectives 

The overall goal of the WAESMS project is to develop 
the principles, algorithms, market integration rules, a 
functional design, and a technical specification for an 
energy storage system to help cope with unexpected 
rapid changes in wind generation power output. The 
resulting system will store excess energy, control 
dispatchable load and distributed generation, and utilize 
inter-area exchange of the excess energy between the 
California ISO and Bonneville Power Administration 
control areas. A further goal is to provide a cost-benefit 
analysis and develop a business model for an 
investment-based practical deployment of such a 
system. 
 
The goal of this project, which is the second phase of 
the larger project, is to determine the extent that energy 
storage technologies can mitigate the impact of the 
‘intermittent and fast ramping’ nature of renewable 
generation upon the transmission system managed by 
CAISO.  

The research objectives of this project are: 

• Obtain field test results needed for the subsequent 
design of the system architecture and specification, 

including technical and performance metrics of the 
flywheel energy storage, dispatchable load, and 
distributed generation, such as response time, 
ramping capability, losses, energy limits, and others.  

• Evaluate operational, market, and regulatory 
opportunities and limitations concerning the use of 
PG&E NaS Battery Storage Facility.  

• Determine the extent that energy storage 
technologies can mitigate the impact of ‘intermittent 
and fast ramping’ nature of renewable generation 
upon the transmission system managed by BPA and 
CAISO. 

Description  

This project will design and monitor experiments to 
determine the performance characteristics of a Beacon 
Power flywheel system and will evaluate the 
performance characteristics of a PG&E Sodium Sulfur 
(NaS) Battery Storage Facility. 

The following tasks will be performed: 

• Design & monitor flywheel field experiments for 
existing renewable penetration levels 

• Design & monitor flywheel field experiments for 
future scenarios (higher renewables penetration) 

• Calculate & analyze performance metrics for the 
flywheel for both present and future scenarios of 
renewables penetration. 

• Evaluate the PG&E 4 MW, 28 MWHr NaS battery 
storage facility 

Why It Matters 

This project is a necessary part of the larger concept 
of sharing energy balancing services over a wide 
area. By sharing the balancing service between BPA 
and CAISO, the required generation capacity in each 
control area is expected to be reduced by up to 30%. 
It will serve as a prototype for similar systems  

This can provide a clean, emissions-free, cost-
effective alternative to conventional fossil fuel-based 
balancing methods (e.g. gas fired peaking units). 

 

 

{More details} 
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Wide-Area Energy Storage and Management System (WAESMS) Project 
(Pg 2)

Participating Organizations 

Principal Investigator:   

Pacific Northwest National Laboratory 

Research Partners:   

 California Independent System Operator;  
Bonneville Power Administration;  
Beacon Power 

Project Start Date: October 14, 2006 

Project End Date: September 30, 2010 

CIEE Contract No.: TRP-08-05 

CEC Contract No.:  500-07-037 

Reports 

Interim Report: The Wide Area Energy Storage and 
Management System – Battery Storage Evaluation 
 

Final Report: Developing Tools for Wide-Area 
Storage Management for Wind and Solar 
Generation (Not yet available) 

Funding 

 
 
 
 
 
 
Funds for this project came from a $198,000 award 
by the CIEE under a research contract 500-07-037 
awarded to CIEE by the California Energy 
Commission (CEC) through the Public Interest 
Energy Research program (PIER) 
 

For More Information, Contact 

Dr. Merwin Brown,  
CIEE Electric Grid Research Program Director 
(916) 551-1871 
merwin.brown@uc-ciee.org

 




