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Introduction

The Personal Career Development Plan (PCDP) describes both near and long term objectives of the fellow, to reflect on their progress, plan their future development, and take actions to realize their plans. The document must be completed and updated every 12 month by the fellow and his/her advisor. It will be monitored yearly by the Educational Committee who will also provide the feedback assessment results of the training programme on the occasion of the yearly meeting. Major deviations from the plan should be reported to the Educational Committee. 
1 Individual Research Plan
1.1 Host Institution

Artelys
1.2 PhD Advisor(s)
Doctoral advisor: Bernard Mourrain

Main supervisor at Artelys: Michaël Gabay
1.3 PhD Thesis Supervisor Committee (if applicable)
1.4 Short overall project description

The student will investigate Polynomial Optimization techniques as well as Optimal Power Flow problems.
He will understand how a power system works, what an Optimal Power Flow problem is and what models are best in order to optimize the operations of power systems (especially with respect to transmission and distribution networks).

He will design new models for state estimation and optimization of Power Systems. Especially, he will make use of Polynomial Optimization techniques in order to build strong relaxations for optimal power flow problems. Especially, he will understand the state of the art with respect to SOCP and SDP relaxations and build new tractable and strong relaxation schemes.

He will implement new general and/or specific optimization algorithms in order to tackle these problems and experiment them within and versus existing algorithms in the commercial solver Artelys Knitro. 
1.5 First secondment 

CNRS (Toulouse, France) working with Professor D. Henrion

1.6 Second secondment 

Tilburg University (Tilburg, The Netherlands) working with Professor E. de Klerk

2 Research Outputs, Dissemination and Mobility

2.1 Research results

Anticipated results comprehend the development of polynomial formulations of the Optimal Power Flow problem that are tractable for large scale networks. In particular, with relaxations yielding global solutions or strong lower bounds.
2.2 Research publications

Anticipated publications comprehend conference and journal papers on Optimal Power Flow relaxation schemes and on polynomial optimization algorithms.
2.3 Dissemination and networking

1st POEMA workshop - Research introductive workshop on Polynomial Optimization and Moments (to be attended on January 15th), Department of Mathematics and Computer Science, Florence, Italy.

POEMA first learning week - Mathematical Foundations of convex and polynomial optimization (to be attended on March 23rd), Fachbereich Mathematik und Statistik
Universität Konstanz, Konstanz, Germany.
2nd POEMA workshop - Foundations of Polynomial Optimization (to be attended on April 3rd), Fachbereich Mathematik und Statistik
Universität Konstanz, Konstanz, Germany.

Regular visits to Professor B. Mourrain at INRIA for doctoral supervision regarding Polynomial Optimization.

2.4 Software, Data, other
Anticipated materials: implementation of new optimization algorithms to solve Optimal Power Flow problems with a mixed approach using moment relaxations and mixed integer nonlinear programming.
3 Personal Training Plan
3.1 Scientific training courses

Scientific training will mainly consider courses offered by Université Côte d’Azur on topics related to: Numerical Optimization, Power Systems Analysis, Operations Research, Linear Algebra and Numerical Programming.
3.2 Complementary training courses
Courses for the efficient utilization of software tools in modelling and optimization of power systems.
3.3 Professional skill development
· Collaboration with optimization experts, numerical engineers and power system experts.
· Presentation of results in seminars, in English or in French.
· Discussion of technical issues of Power Systems optimization among specialists in the context of the seminars of related projects at Artelys.
4 Personal Career Development

4.1 Plan for the next period

Gain an ease regarding the different formulations of the Optimal Power Flow problem as well as its solution techniques by implementation and studying of state of the art algorithms.
Deep study of polynomial optimization techniques in order to detect key features that make this approach suitable for optimization of real-world power systems.

Proposing and studying new polynomial formulations for the Optimal Power Flow problem. The analysis of the results will specially consider the applicability of the proposed relaxations to real-world power systems.
4.2 Career objectives (Postdoctoral project, …)
· To gain expertise on the optimization of power system networks.
· To develop sufficient mathematical modeling skills during the PhD in order to be able to continue working with real-world problems in the future and keep working at Artelys. 
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