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About Me

Assistant Professor, Engie Chair
Center for Operations Research and Econometrics
Université catholique de Louvain

M.Sc. (2007) and Ph.D. (2011) in Industrial
Engineering and Operations Research (2011)

University of California at Berkeley, USA

B.Sc. in Electrical and Computer Engineering
(2006)

National Technical University of Athens, Greece
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Rewarding flexible capacity in
the Belgian electricity market

CNGIC

High-fidelity economic dispatch
and unit commitment

Electrabel
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ColorPower: residential demand
response business models based on
quality differentiated service
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Chair Objective

Develop an internationally competitive research
and education program in computational and
modeling methods for the

« analysis of restructuring of energy markets

« analysis and management of risks affecting
the energy sector
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Evolution of Optimization

Fia. 16. The optimal tour of 49 cities.

In 1952, Dantzig et al. solve an In 2006 Cook et al. solve a problem with
instance of the Traveling Salesman 85,900 ‘cities’ (the one above has 37,000
Problem with 49 cities by hand cities)

It took It takes

> 4 months (early 90’s) 1 second (2007)

> 7 years (early 90’s) 1 second (now)




Evolution of Computing
' &

» 4

Intel Pentium 1l (1997- Intel Core i7 975 Sequoia Cluster (2012)
1999) (2014)

233-450 MHz 3.33 GHz PowerPC A2 2.3 GHz

1 core 4 cores 1.6 million cores




Evolution of Energy Policy

Evolution of renewable integration in Germany

2000 2006 2012 BEE -
NEWS Eurore

Latin America MidEast US

30 May 2011 Last updated at 12:25 GMT

Germany: Nuclear power plants to close

. Wlnd . Augl'lSt 2013: Jormany saw mass ant-nuclear protests in the wake of the Fukushima
Photovoltai Source: 50Her_tz, = Number of units: ~ 1,3 Mio.
0 OVO aIC TenneT, Am pl’lon, - P 72 GW Sermany's coalition government has announced a reversal of
H ower > s0licy that will see all the country's nuclear power plants phased  Relatod Stories
. Biomass TransnetBW « Energy (2012) ~ 135 TWh sut by 2022,
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A New, Interdisciplinary Frontier

Argonne° e etiore Opportunity: The Engie Chair
NATIONAL LABORATORY |InkS key players
= CORE houses towering
coaratel experts in optimization,
P energy markets, economics,
statistics
= LLNL provides access to
Eneray unique supercomputing
arkets I
Systems infrastructure
Modeling = UC Berkeley faculty has

conducted pioneering work in
electricity market deregulation
and optimization
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Renewable Energy Integration

Research question: How should we operate energy systems on a minute-by-
minute / hourly / daily basis in order to balance unpredictable renewable supply?

Each Day is a different color.

S— 3 T T T T T T e—— T T

2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Wind Generation, MW

160

140

120

100

80

60

40

20

Variability in wind and solar, Jun 24, 2010,

CcAISO
CHATOY
nﬁr
j"' \‘\H

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
o NOTNOITANANNMAWNMAAWLN T NOTNOTANANM—ANMANMA
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

e \Wind  ==—Solar PV

25.0

r 20,0

- 15.0

- 10.0

- 5.0

0.0

Solar Generation, MW

GDF SUEZ Chair

ERGYECONOMICS AND ENERGY RISK MANAGEMENT




Demand Response

Research question: How should residential demand response aggregators
define their services? What are the impacts of demand response mobilization on
renewable energy integration and markets?
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European Market Design

Research question: How can European electricity markets coordinate their
operations and provide incentives for achieving the right technology mix?

Capacity-markets

[ NoCapacity market or discussions in an early stage

- Capacity market in law-making-process or intended
- Full or partial capacity markets
- Capacity reserve implemented
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Energy System Expansion

Research question: How should we expand energy systems in order to bring
renewable sources to load centers at least cost?
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Computation

Research question: How can we use distributed computing in order to design
algorithms that can provide good-enough solutions rapidly?

\mu™*_{gst}, \nu™*_{gst}

Dual multiplier
update

Second-stage
subrpoblems First-stage
1 ’T‘ o Ea subrpoblem

w“*_{gt}, z""_{gt}:

ut_{gst}, v*_{gst} Second-stage
feasibility runs
i
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Goals

= Strengthen Belgian engineers in
an important area of competency

= Open access: slides and lecture
videos are available online

Two Masters Courses in English
offered in department of Applied
Mathematics

= Quantitative Energy Economics
= QOperations Research

Teaching

UCL Applied Mathematics Class of
2014 after job interview

Operations Research lectures on YouTube
Youl D

/ F; » wm @  Awgtics | VideoManager

3 LINMA2491 Lecture 8: Multicut L-Shaped Method, Multi-...
n Anthony Papavasiliou 26 videcs 30 views
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Events

e CORE 50th anniversary, 27/05/2016
‘Computational Challenges in Energy’ Yo

— Mario Pereira (PSR, Brazil) 1966 -2016

RE

BRIDGING GAPS

— John Birge (University of Chicago)
— Alex Shapiro (Georgia Tech)
— Andy Sun (Georgia Tech)

* Workshop with Professor William

Hogan (Harvard University), June 17,
2016
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CORE Energy Team

Yves Smeers: emeritus professor, CORE
Mathieu Van Vyve: professor, CORE

Philippe Chevalier: professor, CORE president,
founder of n-Side

Per Agrell: professor, CORE
Francois Glineur: professor, CORE
Thierry Brechet: professor, CORE
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International Collaborations

= Access to LLNL high Bl Lawrence Livermore
performance computing National Laboratory
cluster (#3 in TOP500)

* Summer Iinternships at
the University of
California at Berkeley
and LLNL
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Ongoing Projects

« Study on the remuneration of capacity in conditions
of scarcity
— Sponsor: CREG
» ColorPower
— Sponsor: Electrabel
* Modeling the Value of Flexibility at Sub-Hourly

Time Scales.
— Sponsor: Electrabel

 PhD and post doc openings:
http://perso.uclouvain.be/anthony.papavasiliou/publ
iIc _html/openings.html
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http://perso.uclouvain.be/anthony.papavasiliou/public_html/openings.html

Thank you

For more information

= http://perso.uclouvain.be/anthony.papavasi
liou/public_html/home.html

= anthony.papavasiliou@uclouvain.be
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