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Moderator: I’m here with Kevin Lynn, Program Manager for the Systems Integration Team for the Department of Energy’s SunShot Initiative. Today, we’re talking about grid integration. It’s a hot topic within the solar industry—and the renewable energy field at large. The innovative technologies being developed today need to be effectively integrated onto the national power grid in order to make an impact—and that’s why DOE is developing solutions to boost the amount of solar energy that utilities can integrate seamlessly with the grid.
Kevin, can you explain what is meant by “grid integration?”
Kevin Lynn: Grid integration is shorthand for enabling solar technologies to be integrated into the utility grid in a safe, reliable, and cost-effective manner that can provide value to both the customer and the utility.
Moderator: What does our utility power system look like today?
Kevin Lynn: For at least the last 100 years, the design of the existing utility power system is somewhat like a spider web. Large, central power plants generate electricity using conventional fuel sources like coal, natural gas, or nuclear power, and the electricity generated is carried long distances using transmission and distribution lines to places that use that electricity. 
These large conventional power plants use fuel that can be used to generate electricity when and where it is needed. This is important because utilities constantly face the challenge of balancing electricity generation with the constantly changing need for electricity, which we call load, from consumers like industry, commercial businesses, and residential homeowners.

Moderator: How are solar power plants different from conventional power plants?
Kevin Lynn: Solar power plants differ from conventional power plants in two fundamental ways. Unlike conventional power plants that can generate more or less electricity at any time by adding or removing fuel, solar technologies only produce electricity when the sun is shining. This “variable generation” can add uncertainty to maintaining the balance between generation and load. 
The second way solar power plants differ from conventional power plants is scale. While solar technologies can be constructed into large-scale power plants that can cover many acres of land, they can also be installed in a smaller, distributed fashion like on rooftops in a residential neighborhood. 
This “distributed generation” of electricity by solar technologies is a fundamental shift from the conventional utility system. While the original utility grid was designed for one-way power flow from a centralized power plant to the load, now distributed generators can be placed almost anywhere on the system. Because the grid was not originally designed for this, changes to the distribution system may be required.

The goal of SunShot’s efforts in grid integration are to address these fundamental issues that arise from using solar technologies so at high penetrations they can provide a significant portion of our nation’s electricity in a safe, reliable, cost-effective manner.
