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Introduction 
My name is Brett Wangen. I am Vice President of Power System Services for Grid Subject Matter 

Experts, but I am here today on behalf of the Western Interconnection Regional Advisory Body (WIRAB). 

WIRAB asked me to participate in this workshop to discuss an underutilized grid enhancing technology in 

system operations, synchrophasors and Phasor Measurement Units (PMU), and share lesson learned 

from the Western Interconnection Synchrophasor Project that can be applied to future incentive 

programs for other grid enhancing technologies.  

The system is evolving at an alarming pace, with increasing penetrations of solar, wind, and storage 

resources coming online. As the system continues to evolve, PMUs and synchrophasor technology can 

support the situational awareness of the evolving system and provide critical data necessary to improve 

and validate models needed to reliably plan and operate the power grid. 

Western Interconnection Experience 
In 2010, the U.S. Department of Energy provided seed funding, via American Recovery and 

Reinvestment Act (ARRA) grants, to incentivize and increase the adoption of PMUs throughout the 

Western Interconnection. As a result, the Western Interconnection has implemented over 790 PMUs 

over the last few decades, most within the last 10 years. The West’s topology and generation makeup 

make it an important location for implementing synchrophasor technology and applications. In 1996, a 

series of events lead to a negatively damped oscillation that ultimately contributed to the breakup of 

the Interconnection. At the time, there were no warning signs in the control room that could help 

operators identify the growing oscillations which may have helped to prevent the event. With the 

system continuing to evolve, synchrophasor data and applications provide an important platform for 

better understanding how the system is behaving so that operators and engineers can take actions. 

Synchrophasor applications can also create a significant improvement in grid resiliency by providing 

backups to operator visualization and analysis applications. For example, a linear state estimator will use 

direct phase angle measurements to measure the state of the system 30 times a second, while 

traditional state estimators have to estimate the system state at frequencies in the range of once every 

5 minutes. 

Although there is significant potential, synchrophasor applications have not gained much traction in the 

Western Interconnection for real-time operations use. Lessons learned from the Western 

Interconnection’s experience with synchrophasor deployment are:  



 

1. Maintenance of the PMUs has not been a priority and data quality has historically been low, 

resulting in a lack of operations confidence in the data and tool results. Achieving and maintaining 

good data quality is hard work. Therefore, there needs to be incentives or requirements to improve 

overall quality and use grid enhancing technologies. Transmission Owners that actually use their 

PMU data value it much more highly than those that just pass the information along. 

2. PMU data sharing has been limited by security and reliability concerns, resulting in slow transition 

to synchrophasor applications.  System operators conservatively rely on widely accepted methods 

of operation, resulting in a lack of understanding of how new synchrophasor applications can 

improve situational awareness and operator response to adverse conditions such as impactful 

system oscillations. The system today is primarily operated within thermal, voltage and stability 

constraints. These are traditional methods that have been in place for many decades and are widely 

accepted. The system is changing and therefore the approach of system operators uses to maintain 

reliability must also change.  

3. Innovation, new technologies, and new ways of thinking about grid operation can be a significant 

hurdle in the utility industry. Synchrophasor application concepts are very foreign and even 

academic - no longer talking about flows and limits; suddenly the conversation is about damping and 

oscillation amplitude.  

4. System operators are now accustomed to mandatory reliability standards, resulting in a wait-for-

the-requirement approach to the adoption of new technology, including synchrophasor 

applications. Currently operators tend to feel like the tools aren’t “required”, and the concept is very 

poorly understood, so why take any action? 

A recent change in the Western Interconnection is the regional variance associated with IRO-002-6, 

which goes into effect on January 1, 2020. This regional variance will for the first time require that 

Reliability Coordinators monitor inter-area oscillations. Having this requirement in place will finally 

incent the use of certain synchrophasor applications necessary for providing awareness of the impacts 

of inter-area oscillations.  

Conclusion 
The synchrophasor technology in the Western Interconnection is an under-utilized asset.  WIRAB 

encourages the FERC commissioners and the electric industry to continue to explore how this 

technology can be used to enhance grid reliability and to support the deployment of other Grid 

Enhancing Technologies.  With high penetrations of solar, wind, and storage resources it is going to be 

critical to have fast, high resolution data from PMUs to understand and respond to the new system’s 

behavior. 

WIRAB also believes FERC can learn important lessons for the design of incentive programs from the U.S. 

DOE’s deployment of synchrophasors in the Western Interconnection.  Incentives for Grid Enhancing 

Technologies, including synchrophasors, should come with the expectations that the technology be well 

maintained, and that information and data gained from the deployment be shared with others in the 

electric industry with the appropriate data protections in place.  These types of requirements help to 

ensure that incentives provided using ratepayer or taxpayer funds further the public interest.     


