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This tutorial will start with a basic review of shift factors (also referred to as power transfer distribution factors), which provide an
understanding of power flow across the transmission grid based on a linear power flow approximation. Such linearized power flow
formulations are used within standard security-constrained unit commitment (SCUC) and security-constrained economic dispatch (SCED)
models within the US-based market management systems. Next, we will examine simple 2-bus and 3-bus models to see how we can easily
derive the locational marginal prices as well as examine the behavior of locational marginal prices. For instance, in this tutorial we will
examine various examples including, but not limited to: (a) is it possible for a flow on a transmission line to go from an expensive node to a
cheaper node, (b) is it possible for price increases to occur with a free transmission upgrade, as well as (c) other examples to examine LMP
behavior.
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Kory W. Hedman is the Director of the Power Systems Engineering Research Center (PSERC). Professor Hedman
received the Presidential Early Career Award for Scientists and Engineers (PECASE) from President Barack H.
Obama in January 2017. Professor Hedman is also the recipient of the IEEE PES Outstanding Young Engineer Award.
Professor Hedman is an IEEE Fellow.

From 2017-2020, Professor Hedman served as a Program Director for the Advanced Research Projects Agency-
Energy (ARPA-E) office within the Department of Energy. Hedman designed and managed multiple ARPA-E
programs and projects totaling more than $130M including, but not limited to, the Grid Optimization (GO)
Competition and the Performance-based Energy Resource Feedback, Optimization, and Risk Management
(PERFORM) program.

Professor Hedman earned six degrees and one minor spanning four fields, with the PhD in Operations Research from
the University of California, Berkeley. Hedman holds the Ira A. Fulton Distinguished Professorship and the Advanced
Energy Technology Endowed Chair.
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