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Title: Coordination of Electricity, Heat, and Natural Gas Systems

Accounting for Network Flexibility.

Prof. Jalal Kazempour

Head of Section, Energy Markets & Analytics
Wind and Energy Systems Department

Division for Power and Energy Systems
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Technical University of Denmark - DTU

Abstract:

Existing energy networks can foster the inte-
gration of uncertain and variable renewable
energy sources by providing additional opera-
tional flexibility. In this direction, we propose a
combined power, heat, and natural gas dis-
patch model to reveal the maximum potential
“network flexibility”, corresponding to the
ability of natural gas and district heating pipe-
lines to store energy. To account for both en-
ergy transport and linepack in the pipelines in a
computational efficient manner, we explore
convex quadratic relaxations of the nonconvex
flow dynamics of gas and heat. The resulting
model is a mixed-integer second-order cone
program. An ex-post analysis ensures feasibility
of the heat dispatch, while keeping the relaxa-
tion of the gas flow model sufficiently tight.
The revealed flexibility is quantified in terms of
system cost compared to a dispatch model ne-
glecting the ability of natural gas and district

heating networks to store energy.

Bio:

Jalal Kazempour received the Ph.D.
degree in Electrical Engineering from
the University of Castilla-La Mancha,
Ciudad Real, Spain, in 2013. He is cur-
rently an Associate Professor and the
Head of “Energy Markets and Analyt-
ics” Section with the Department of
Wind and Energy Systems, Technical
University of Denmark (DTU),
Kongens Lyngby, Denmark. He is in-
terested in data-driven and market-
oriented approaches to power system
operation and planning, also in coordi-
nation with other energy systems His
research interests include intersection
of multiple fields, including power and
energy systems, electricity markets,
optimization, game theory, and ma-

chine learning.
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