
IEEE Transactions on Sustainable Energy. Volume:8. Number: 1. Pages: 304-319. January 2017

New multi-stage and stochastic mathematical model
for maximizing RES hosting capacity - part I:

problem formulation

S. F. Santos, D. Fitiwi, M. Shafie-khah, A. W. Bizuayehu, C.M.P. Cabrita,
J.P.S. Catalão

Abstract— This two-part work presents a new multistage and stochastic
mathematical model, developed to support the decision-making process of
planning distribution network systems (DNS) for integrating large-scale «clean»
energy sources. Part I is devoted to the theoretical aspects and mathematical
formulations in a comprehensive manner. The proposed model, formulated from
the system operator's viewpoint, determines the optimal sizing, timing, and
placement of distributed energy technologies (particularly, renewables) in
coordination with energy storage systems and reactive power sources. The
ultimate goal of this optimization work is to maximize the size of renewable
power absorbed by the system, while maintaining the required/standard levels of
power quality and system stability at a minimum possible cost. From the
methodological perspective, the entire problem is formulated as a mixed integer
linear programming optimization, allowing one to obtain an exact solution within
a finite simulation time. Moreover, it employs a linearized ac network model
which captures the inherent characteristics of electric networks and balances well
accuracy with computational burden. The IEEE 41-bus radial DNS is used to test
validity and efficiency of the proposed model, and carry out the required analysis
from the standpoint of the objectives set. Numerical results are presented and
discussed in Part II of this paper to unequivocally demonstrate the merits of the
model.

Index Terms— Distributed generation, distribution network systems, energy
storage systems, integrated planning, stochastic programming, variability and
uncertainty.

Due to copyright restriction we cannot distribute this content on the web. However,
clicking on the next link, authors will be able to distribute to you the full version of the
paper:
Request full paper to the authors

If you institution has a electronic subscription to IEEE Transactions on Sustainable
Energy, you can download the paper from the journal website:
Access to the Journal website

Citation:

http://www.iit.comillas.edu/publicaciones/mostrar_publicacion_revista.php.en?id=1118
http://dx.doi.org/10.1109/TSTE.2016.2598400


Santos, S. F.; Fitiwi, D.; Shafie-khah, M.; Bizuayehu, A. W.; Cabrita, C.M.P.;
Catalão, J.P.S.;  "New multi-stage and stochastic mathematical model for maximizing
RES hosting capacity - part I: problem formulation", IEEE Transactions on
Sustainable Energy, vol.8, no.1, pp.304-319. January, 2017.


