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Solar Grid Integration: Part II
music transition

Moderator: I’m here with Kevin Lynn, Program Manager for the Systems Integration Team for the Energy Department’s SunShot Initiative. Today, we’re continuing our conversation on grid integration in the second segment of a two-part series on this topic.

Last time we talked about the meaning of the term "grid integration" and how solar power plants interact with the grid. As more renewables come into the energy mix, the grid needs to adapt to the changing power supply. Kevin, can you talk about what this means and what changes are needed to the grid?
Kevin Lynn: The grid of the future must be designed to utilize more renewable energy sources, to maintain high reliability and resiliency, and to allow more customer choice. In order to achieve these goals, three critical areas must be addressed. First, we must have more visibility into what’s happening on the grid. If we can’t see how the system is operating, we can’t make things better. Second, we must take all the big data coming in from the sensors that we install across the utility grid and make sense of it so we can make meaningful decisions. Third, we need to build on the knowledge we derive to make the system more flexible. This flexibility enables utilities to incorporate more renewables or create a more reliable and resilient electricity grid.
Moderator: So what is the SunShot Initiative doing to support solar grid integration and help make this vision a reality?
Kevin Lynn: SunShot has developed programs that address concerns both at the distribution and the transmission levels.

At the distribution level, the variability of the output and the distributed nature of the technology cause issues on the system. However, the main concerns are around the following:

· Voltage: Similar to water pressure in a pipe, distributed solar can cause voltage variations across a distribution feeder that are outside the norms.

· Protection coordination: Like the circuit breakers in your house, the electrical distribution system has equipment that ensures it works safely.

· Islanding: Utilities have a concern that if solar is installed at high penetrations, if the utility grid fails, the solar systems could still support the load. This could cause a problem for utility line workers if the grid is active when the system should be off.
Moderator: So what are some of the key activities that address these issues of voltage, protection coordination, and islanding?
Kevin Lynn: SunShot has developed several programs to address some of these issues.

One of these programs is the Solar Energy Grid Integration System. This program has developed new solar technologies that mitigate the voltage issue and is now implementing these technologies in the field with other voltage control equipment. The program is also implementing new ways to ensure islands can never occur.

Another program is the High Penetration Solar Deployment program. This program is working directly in the field with utilities that currently have high penetrations of solar technologies on their system and are working to utilize new technologies, new modeling software, and new algorithms to better understand the impacts of solar on the distribution system.

We also have the Plug and Play program. This is a new program which focuses on developing residential PV systems like a television set: buy it from the store, install it on your house, plug it into the utility system, receive approvals from the utility, all in the same day.

And finally we have the Solar Forecasting program. Because solar technologies are variable, forecasting when solar technologies will and will not produce power during the day is extremely important to utilities and other stakeholders. Working with partners from the National Oceanic and Atmospheric Administration, we will develop new solar forecasting algorithms that will be incorporated with utilities so they can better plan and operate the electric grid.
Moderator: On that note, we’re seeing a lot of partnerships and collaborative efforts between federal agencies, industry organizations, and utilities within this area. Who are some other partners your team is working with?

Kevin Lynn: We partner with the Office of Electricity as part of the DOE Grid Tech Team, which works to align DOE’s program objectives and resources to support implementation of the long-term vision for the future grid. We also collaborate with programs like the California Public Utilities Commission on high penetration solar research.
Moderator: So as we wrap up, Kevin, what resources are out there for those interested in learning more about solar grid integration?

Kevin Lynn: A significant part of our team’s work is devoted to high penetration solar research to help us understand, anticipate, and minimize grid operation impacts as more solar resources are added to the grid. So we created the High Penetration Solar Portal website, solarhighpen.energy.gov, as a resource to aggregate the most relevant and timely information related to high penetration solar scenarios and integrating solar into the grid. The site is designed so that utilities, grant awardees, regulators, researchers, and other solar professionals can easily share data, case studies, lessons learned, and demonstration project findings.
Moderator: Thanks, Kevin, for showing how the SunShot Initiative is working to break down the barriers to increasing the amount of solar electricity in our energy mix. 
For more information on the SunShot Initiative, visit solar.energy.gov.
