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Motivations
• The American grid has seen renewable sources of energy (wind, solar, hydro, etc.) make
up an increasing portion of the nation’s electric generation fleet. Legislation and the
general public are increasingly supportive of replacing fossil fuel plants with renewable
energy sources.
• Unfortunately, many renewables being implemented do not possess a ‘prime-mover’
type generator. Sources like wind turbines and PV panels interface with the grid via
inverters. These inverters are replacing fossil-fuel based, synchronous generators that
historically served as large physical sources of inertia coupled to the grid.
• As a result, the power grid’s frequency is poised to potentially lose a significant amount
of frequency stability once the current renewable solutions comprise a significant
portion of our electric generation base.

• Concentrated Solar Power (CSP)
technology has the potential to combine
completely renewable solar energy with
the grid stability-enhancing qualities of
Rankine-cycle based, turbine-driven
synchronous power generation.
• Solar energy harvested throughout the
day can also be stored in molten salt as a
form of thermal energy storage, offering
dispatchable capabilities.

My Objectives:
• To integrate the power electronics (inverters, solar panels, etc.) from Wisconsin
Energy Institute’s Microgrid with a high-fidelity transient CSP plant model for the
purpose of hardware-in-the-loop testing.
• To develop steam generation component models capable of capturing realistic
transient responses occurring ~0-30 [s] after a power plant load change occurs.

• Develop a framework for testing hybrid generation plants’ ability (CSP & PV, etc.) to
provide ancillary, real-time, or day-ahead market grid services.

Planned Power-Hardware-In-The-Loop microgrid for testing
• The planned microgrid configuration combines real PV panels with
a virtual CSP plant, allowing us to look at potential responses to
events such as increased load demand or prohibitive cloud cover.

