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Description: High penetrations of photovoltaic (PV) systems impact distribution system
operations in a number of ways, spanning voltage and other power quality, resistive losses,
requirements for transformer bank and conductor capacity, reverse power flow and protection
equipment operation and transformer aging. This talk begins with a simulation-based
investigation of these impacts at varying PV penetrations and across a diversity of distribution
system topologies and climates in California. The simulations are driven by a unique distributed
PV data set that includes real 1- and 15-minute production from small PV systems across the
scale of a distribution feeder. We first interpret the impacts in terms of engineering metrics,
including voltage excursions, peak capacity requirements, and resistive losses. Then, using cost
and circuit-level peak load growth data from Pacific Gas and Electric, we interpret the impacts in
economic terms. We find that in most cases the economic impacts are small relative to avoided
energy costs. However, we do see that in a limited number of cases the voltage quality impacts
are moderate. Using this result and other anecdotal evidence as motivation, in the second part of
the talk we discuss a new approach for volt-VAR optimization with reactive power capabilities
of PV inverters. Relative to existing approaches, the strategy we describe is decentralized and
model-free but identifies optimal setpoints for inverter reactive power across a variety of
objective functions. This work is joint with Michael Cohen, Paul Kauzmann and Daniel Arnold.
Biography:
Duncan Callaway is an assistant professor in the Energy and Resources Group at the University
of California-Berkeley. His research interests focus renewable energy integration in electric
power systems and the role that demand response, energy storage and vehicle electrification have
to play in facilitating renewables integration. His work builds on methods from the fields of
control and optimization and machine learning. Prior to returning to academics he held several
engineering positions in industry, focusing on building energy efficiency and photovoltaic
system design. He is a recipient of the NSF CAREER award.

Registration for Webinar Participation: None required. There is no charge for participating!
Participation by Webinar: There are several options for participating.
• Recommended option: We will be using the Adobe Connect 9 webinar platform. You
will be able to watch the presentation slides on your computer from the designated site
https://connect.asu.edu/pserc and listen to the webinar through your computer’s speakers
or headphones. To join the webinar, enter firstname lastname (organization). Click here
for the connection details and instructions for testing your connection. If you cannot hear
the presenter, check to make sure your speaker is not muted in Adobe Connect. You may
also be able to use the app “Adobe Connect™ Mobile” to participate via smartphone or
tablet.
•

You can also listen to the audio over the public phone bridge at 712-432-0800 (passcode:
937250#). Should you not be able to connect to the webinar, you can also download the
slides from the PSERC website and listen to the audio over the phone bridge.

•

You can watch the archived webinar at a different time by clicking here and then on the
link for this webinar.

Asking Questions During the Webinar: You are invited to submit questions or comments
during the webinar using the Adobe Connect webconferencing platform. Just enter your question
into the Q&A box.
Professional Development Hour Certification: PDH certification is available for PSERC
members (only). Send an email requesting PDH certification to pserc@asu.edu with the subject
“PDH”. Include the name and title of each participant.
Assistance: If you have any questions, please call 480-965-1643 or email pserc@asu.edu.
PSERC’s Webinar Coordinator: Venkataramana Ajjarapu, Iowa State University,
vajjarap@iastate.edu.
Professor Ajjarapu welcomes your feedback on PSERC webinars and suggestions for future
ones.

