
HAL Id: hal-03676302
https://hal.science/hal-03676302

Submitted on 23 May 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A simplified model of flexible power point tracking
algorithms in double-stage photovoltaic systems

Candelaria Utrilla, Hossein Dehghani Tafti, Anusha Kumaresan, Jerome
Buire, Vincent Debusschere, Josep Pou, Nouredine Hadjsaid, H Tafti

To cite this version:
Candelaria Utrilla, Hossein Dehghani Tafti, Anusha Kumaresan, Jerome Buire, Vincent Debusschere,
et al.. A simplified model of flexible power point tracking algorithms in double-stage photovoltaic
systems. Electrimacs 2022, May 2022, Nancy, France. �hal-03676302�

https://hal.science/hal-03676302
https://hal.archives-ouvertes.fr


A simplified model of flexible power point tracking 
algorithms in double-stage photovoltaic systems

Candelaria Utrilla1, Hossein Dehghani Tafti2, Anusha Kumaresan3, Jérôme Buire1,

Vincent Debusschere1, Josep Pou3 and Nouredine Hadjsaid1

1Univ. Grenoble Alpes, CNRS, Grenoble INP*, G2Elab, F-38000 Grenoble, France

*Institute of Engineering Univ. Grenoble Alpes

2Department of Electrical, Electronic and Computer Engineering, University of Western Australia, 

Crawley WA 6009, Australia

3Energy Research Institute at NTU (ERI@N), Interdisciplinary Graduate Programme, Nanyang Technological University,

Singapore 639798, Singapore

4School of Electrical and Electronic Engineering, Nanyang Technological University, Singapore 639798, Singapore



1. Introduction

• Electrical grids are experiencing an increased penetration of PV systems

• Traditionally, PVs are operated in grid-feeding mode (with MPPT algorithms) 

• However, new uses are emerging:

• Grid-feeding PVs + power limiting control [1,2]

• Grid-forming PVs [3,4]

• Both require substituting MPPTs by FPPTs [5,6]
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1. Introduction

• We propose a simplified model for FPPT controlled PV systems

• Model’s merits:

• Can be translated into differential equations, that can be easily linearized

• Easy tunning

• Reduced simulation times
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2. Proposed model

Detailed model Proposed model
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𝜂𝐷𝑒𝑙𝑎𝑦 (s)

• Simplifying hypotheses:

1. FPPT dynamics are dominant
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2. Proposed model
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4. Model evaluation
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4. Model evaluation
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4. Model evaluation

• 8

• 𝒊𝒓𝒓 steps

Left-side operation Right-side operation



4. Conclusions and perspectives
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• Conclusions:

• The proposed model captures the main dynamics of a FPPT-controlled PV system

(If the FPPT delay can be approximated by a transfer function)

• The main merit of the model is that enables the linearization of highly non-linear

systems

• In addition, it benefits from an easy tunning and short simulation times

• Perspectives:

• Introduce the inverter’s dc side dynamics in ac stability analyses

• Obtain the equivalent simplified model of other FPPTs
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Thank you for your attention !
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Annex: Proposed model
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