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Description
Aggressive development of renewable electricity sources will require significant expansions in
transmission infrastructure. But how many new circuits, and where and when? These decisions must be
made in the face of profound economic, technological, and political uncertainties.
I present a stochastic two-stage optimization model that captures the multistage nature of transmission
planning under uncertainty and use it to evaluate interregional grid reinforcements in Great Britain and
the U.S. Western Electricity Coordinating Council (WECC). In the model, a proactive transmission
planner makes investment decisions in two time periods, each time followed by the investment and
operations response of generators. Uncertainty is represented by economic, technology, and regulatory
scenarios, and first-stage investments must be made before it is known which scenario will occur. The
model identifies expected cost-minimizing first-stage transmission investments, and yields estimates of
the value of information, the cost of ignoring uncertainty, and the value of flexibility. Our results show
that ignoring risk in planning transmission for renewables has quantifiable economic consequences, and
that considering uncertainty can yield decisions that have lower expected costs than traditional
deterministic planning methods. Traditional sensitivity analysis-based robustness analysis yields different
(and less optimal) results than the stochastic model. In the WECC study, some near-term transmission
investments are recommended because of the flexibility they impart, even though they would not be
optimal under any individual scenario.
This work was supported by the Consortium for Electric Reliability Technology Solutions (CERTS) with
funding provided by the U.S. DOE. Earlier funding was provided by the UK Engineering and Physical
Sciences Research Council. This research is the result of collaborations with Harry van der Weijde
(University of Amsterdam, formerly of Cambridge University), Francisco Munoz (Sandia National
Laboratories, formerly at John Hopkins University), Dick Schuler (Cornell), and Saamrat Kasina and
Jonathan Ho at John Hopkins University.

Biography: Ben Hobbs is the Theodore M. and Kay W. Schad Professor in Environmental Management
in the Department of Geography and Environmental Engineering, Whiting School of Engineering at Johns
Hopkins University (JHU). He also has an appointment in Applied Mathematics & Statistics, and is the
Founding Director of the Environment, Energy, Sustainability & Health Institute. He chairs the CAISO
Market Surveillance Committee, and serves as Scientific Advisor to the Energieonderzoek Centrum
Nederrlands. He is a Fellow of IEEE and INFORMS. After earning a BS at South Dakota State University
and and a MS at SUNY-Syracuse, he obtained his PhD from Cornell University. Prior to joining JHU, he
was on the Systems Engineering faculty at Case Western Reserve University and the scientific staff of
Brookhaven and Oak Ridge National Laboratories.
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. It may also be possible 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#). Be sure to mute your phone (press *6) so sounds in your room do not go out to the
phone bridge with other listeners. 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.

•

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 ask questions or make 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 feedback on the webinars and suggestions for future ones.

