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Developing Tools for Online Analysis and Visualization of 

Operational Impacts of Wind and Solar Generation

Context  

California has set a goal of renewable energy resources 
providing 20% of its electricity supply by 2012 and has 
a policy preference to increase that target to 33% by 
2020. Recent studies have shown that increasing levels 
of intermittent electric power, such as is generated by 
wind generators, will create significant challenges for 
grid operators to minimize costs while maintaining 
reliability. 
 
An important component in the response to these 
challenges is an appropriate set of operational tools to 
analyze and visualize the impact of intermittent wind 
generation on the California power grid and to predict 
the associated ramping needs in a timely manner. 

Goals and Objectives 

The goal of this project is to facilitate wider penetration 
of electricity generation of renewable resources in 
California energy production, without compromising the 
reliability of power supply.  Specifically, this project 
will deliver a system that supports the renewable 
resources integration by minimizing the impact of the 
intermittent characteristics of wind and solar 
production-operation upon other generation resources, 
the transmission network and energy production costs.  

The specific objective is to develop, test, debug and 
implement a ‘beta’ version of a fully independent 
operational system that continuously interacts with the 
Energy Management System (EMS) of the California 
Independent System Operator (CAISO). The system 
will operate in near ‘real-time’ (a resolution no greater 
than 5 minute) and will have the following minimum 
capabilities: 

 Provide situational awareness of current ramping 
requirements and compare these requirements to 
available capability, 

 Predict unexpected impacts on voltage levels and 
reactive power margins for congested transmission 
pathways for 2 to 3 hrs ahead, and provide alternate 
scenarios to re-dispatch supply in a manner that 
would mitigate possible violations. 

 Predict the available frequency response and assist 
operators to determine the amount of frequency 
responsive generation necessary to be kept online 
as a required modification to the market based unit 
commitment and dispatch. 

Description  

The project spans a 3 year time frame and consists of 5 
major tasks: 

 Development of System Specifications 
 System Development 
 Offline testing and evaluation using historical 

data 
 On-Line Testing, Linked with EMS 
 Installation of System and Operator training 

Project personnel will work closely with CAISO and 
California utility personnel. The system will be installed 
at designated CAISO control facilities. 

Why It Matters 

Energy sources for power grids have historically been 
fuel based sources which operate on demand and whose 
power output is predictable. The significant use of 
resources such as wind and solar, whose output can 
change rapidly and is not under operator control, 
necessitates the use of new tools to mitigate the 
intermittent effects. The ability to predict needs several 
hours into the future assists grid operators in making 
dispatching decisions that maintain grid reliability while 
minimizing costs.  
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Developing Tools for Online Analysis and Visualization of Operational 
Impacts of Wind and Solar Generation (Pg 2)

Participating Organizations 

Principal Investigator:   

Pacific Northwest National Laboratory 

Research Partners:   

 California Independent System Operator;  
Southern California Edison 
Pacific Gas & Electric 

Project Start Date: October 1, 2008 

Project End Date: September 30, 2011 

CIEE Contract No.: TRP-08-09 

CEC Contract No.:  500-07-037 

 

 

 

 

 

Reports 

Final Report: Developing Tools for Online Analysis 
and Visualization of Operational Impacts of Wind 
and Solar Generation (Not yet available) 

Funding 

 
 
 
 
 
 
Funds for this project came from a $1,400,000 
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

 




