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Electric Power and Energy at DTU
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Center for Electric Power and Energy (CEE) ==

e Established 15 August 2012 as a merger of existing units (Lyngby + Risg)
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Research Themes of CEE
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Digital Energy
Solutions

Interconnected
Energy System

Optimised Electric
Energy
Technologies

* New business models
+ Data-driven solutions
« Digital solutions in grids

« System operation tools

Multi energy carriers
Smart energy in cities
Markets and flexibility
HVAC/HVDC grids

* Novel equipment concepts
* Electric vehicle integration
* Prosumer solutions

» Cost-effective wind power

DTU Electrical Engineering, Technical University of Denmark

Jalal Kazempour
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The Energy Analytics & Markets (ELMA) Group
e ELMA is one of the 5 groups of CEE!

i

O Faculty: 3

[ Junior: 2 postdocs, 9 PhD students,
3 visiting PhD students, 1 research
assistant

[ 12 nationalities

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour



Our Research in ELMA

Forecasting

Data-driven
optimization

Data
exchange
models

Data-driven
analytics

Smart Energy Systems

Systems

Behavioural
economics

Game- Stochastic &
theoretical distributed
aspects optimization

DTU Electrical Engineering, Technical University of Denmark

Mechanism
design

Energy markets

Consumers at
the centre!

Uncertainty,
variability
& flexibility

Offering
& trading

Jalal Kazempour
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e Previous DTU CEE Summer Schools (2016-2018)
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DTU CEE Summer School 2016

Uncertainty in Electricity Markets and System Operation
(4-8 July 2016)

O 48 participants, 10 lecturers
[ All slides are available at: https://energy-markets-school.dk/previous-schools/

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour
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DTU CEE Summer School 2017 =
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Modern Challenges in Power System Operation and Electricity Markets:
An Optimization Perspective (12-16 June 2017)

I .. i
\ rllf!{ .: | 1 I |

J 56 participants, 10 lecturers

L All slides are available at: https://energy-markets-school.dk/summer-school-2017/

DTU Electrical Engineering, Technical University of Denmark

Jalal Kazempour
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DTU CEE Summer School 2018

Modern Optimization in Energy Systems
(24-29 June 2018)
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J 53 participants, 8 lecturers
L All slides are available at: https://energy-markets-school.dk/summer-school-2018/

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour



Videos on YouTube!

JTl) DTU CEE Lectures: Optimization in Energy
L
Systems
- 261 subscribers
HOME VIDEOS PLAYLISTS CHANNELS DISCUSSION ABOUT

Created playlists

[

Individual Talks 5-Day Course on "Advanced DTU CEE Summer School 2018:

updated yesterday Game-Theoretic Models" by Uday Modern Optimization in Energy
VIEW FULL PLAYLIST Updated yesterday Updated 2 days ago

VIEW FULL PLAYLIST VIEW FULL PLAYLIST

1 The videos of DTU CEE Summer School 2019 will also be posted!

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour
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e DTU CEE Summer School 2019
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DTU CEE Summer School 2019
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Data-driven Analytics and Optimization for Energy Systems
(June 17-21 2019)

[ Nearly 100 applications!

1 60 participants from all over the world (Europe, US, China, South Africa,
Middle East, etc)

] 8 lecturers

DTU Electrical Engineering, Technical University of Denmark

Jalal Kazempour
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Data-Driven Analytics and Optimization for Energy Systems -—
June 16-21, 2019
* Address: H.C. Andersens Boulevard 50, 1553 Copenhagen V.
June 16 18:30 — 21:30 (Danhostel Copenhagen City*)
(Sunday) Reception
DTU Lyngby Campus — Building 341, Room 23
8:30 — 9:00 — 9:45-12:00 12:00 - 13:45 - 16:00
9:00 9:45 (with a coffee break: 13:45 (with a coffee break: 16:00 - 19:00 19:00
: : 10:45 —11:00) : 14:45 -15:00)
June 17 .
A Marketplace The Opportunities anc!
(Monday) i Challenges of Mathematical
Introduction for Data N
Optimization for Data
Breakfast Lunch Science Poster Session Dinner
Jalal Kazempour Munther
(DTU) Dahleh
D
(MIT) olores Romero Morales

(Copenhagen Business

School)
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Data-Driven Analytics and Optimization for Energy Systems -—
June 16-21, 2019
DTU Lyngby Campus — Building 341, Room 23
8:30- | 9:00- | ;‘:;15 ‘ff11;45 o | 11:45-13:30 | 13:30- | 14:00- | 14:30- 14:45 -
WI a cotrree preak: . - .
9:00 9:15 T 14:00 14:30 | 14:45 17:30
June 18 DiIZ:rtiZ-thir:)v:ar:l Data-Driven
(Tuesday) Robust y Optimization in Power
Obtimizati Concluding | Presentation Coffee Systems
Breakfast | Recap ptimiza IOI‘! Lunch Hands-on of Best (and Hands-on Exercise I1)
(and Hands-on Exercise 1) Exercise | Poster | break
Johanna Mathieu (16 Research retand)
(Univ. of Michigan)
DTU Risg Campus — Wind Turbine Hall, Building 319
9:30 - 10:00 - 10:15-13:15 . .
10:00 10:15 (with a coffee break: 11:15 -11:30) 13:10 - 20:30
June 19 Data-Driven Control in Power
(Wednesday) Distribution Grids
Breakfast | Recap (and Hands-on Exercise I11) Lunch and Social Event
Saverio Bolognani (ETH Zurich)
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Data-Driven Analytics and Optimization for Energy Systems -—
June 16-21, 2019
DTU Lyngby Campus — Building 341, Room 23
8:30- | 9:00- ( _9::115 ‘ﬁ11;45 ) 11:45 - 13:30- | 14:00- | 14:30- 14:45 -
Wi a cotree preak:
9:00 9:15 10:30 -10:45) 13:30 14:00 14:30 14:45 17:30
Data-Driven Methods
June 20 . .
(Thursday) Stat_lstlcal am_:l for Power System
e Machine Learning _ _ .
. Concluding Presentation Coffee Securlty Assessment
Breakfast Recap for Forecasting Lunch Hands-on of Best break (and Hands-on Exercise V)
(and Hands-on Exercise IV) Exercise IV Poster Il
Pierre Pinson (DTU) ) SPV'_‘OS_
Chatzivasileiadis (DTU)
DTU Lyngby Campus — Building 341, Room 23
8:30 - 9:00 - 9:15-11:45 . 11:45 - 13:30 — 15:30 e
9:00 9:15 (WItro??,;oiff;:;ak' 13:30 (with a coffee break: 14:30 —14:45) ’ ’
June 21 Distributed Distributed Ootimizati
(Friday) Optimization '? ributed Optimization Conclusion
and Hands-on Exercise VI)
(and Hands-on Exercise VI)
Breakfast | Recap Lunch S
Jalal Kazempour (DTU) . Pyt.‘os_
Jalal Kazempour Chatzivasileiadis (DTU)
(DTU)




Do You Want ECTS?

Write a comprehensive report on 6 exercises by
the end of August, and get 2.5 ECTS!

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour
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Website > > 4
https://energy-markets-school.dk/

DTU PR T HOME SCHOOL 2019 ~ INFO & APPLICATION ~ PREVIOUS EVENTS ~

+— Data-Driven Analytics and Optimization for Energy Systems
z 1620018

DTU CEE Summer School 2019
Data-Driven Analytics and Optimization for Energy Systems
June 16-21 2019

PROGRAM

DTU Electrical Engineering, Technical University of Denmark Jalal Kazempour



Thanks for your attention!

Email: seykaz@elektro.dtu.dk

DTU Electrical Engineering, Technical University of Denmark
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