
Accepted Manuscript

Title: An optimal energy management system for a
commercial building with renewable energy generation under
real-time electricity prices

Authors: Nsilulu T. Mbungu, Ramesh. C. Bansal, R. Naidoo,
V. Miranda, M. Bipath

PII: S2210-6707(17)31638-4
DOI: https://doi.org/10.1016/j.scs.2018.05.049
Reference: SCS 1127

To appear in:

Received date: 21-11-2017
Revised date: 29-3-2018
Accepted date: 28-5-2018

Please cite this article as: Mbungu NT, Bansal RC, Naidoo R, Miranda V, Bipath M, An
optimal energy management system for a commercial building with renewable energy
generation under real-time electricity prices, Sustainable Cities and Society (2018),
https://doi.org/10.1016/j.scs.2018.05.049

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.scs.2018.05.049
https://doi.org/10.1016/j.scs.2018.05.049


Page 1 of 42  
 
 

An optimal energy management system for a commercial building with 

renewable energy generation under real-time electricity prices  

 

Nsilulu T. Mbungu1,2, Ramesh. C. Bansal1, R. Naidoo1, V. Miranda2, M. Bipath3 

 

1Department of Electrical, Electronics and Computer Engineering, University of Pretoria, South Africa, 

2Faculty of Engenharia, University of Porto, and INESC—Instituto de Engenharia de Sistemas e 

Computadores do Porto, Porto, Portugal 

3SANEDI: Smart Grids, Johannesburg, South Africa 

Email: mbungunsilulu@gmail.com, rcbansal@ieee.org , Raj.Naidoo@up.ac.za, 

vladimiro.miranda@inesctec.pt , and minnesh.bipath@sanedi.org.za  

 

 

Highlights 

 This paper presents an approach to the energy management and control of the effective 

cost of energy in real-time electricity pricing environment.  

 A given energy demand for commercial usage in the city of Tshwane (South Africa) is 

used to investigate the behaviour of the designed method during low and high demand 

periods.  

 As grid integrated renewable energy resources, photovoltaic (PV) is an important 

consideration in assuring excellent power supply and environmental issues in the 

commercial building.  

 The results show that the proposed adaptive MPC strategy can promote the new approach 

of an optimal electrical system design, which reduces the energy cost to pay the utility 

grid by about 46 % or more depending on the set target. 

 

 

 

ACCEPTED M
ANUSCRIP

T

mailto:mbungunsilulu@gmail.com
mailto:rcbansal@ieee.org
mailto:Raj.Naidoo@up.ac.zac
mailto:vladimiro.miranda@inesctec.pt
mailto:minnesh.bipath@sanedi.org.za


Download English Version:

https://daneshyari.com/en/article/6775039

Download Persian Version:

https://daneshyari.com/article/6775039

Daneshyari.com

https://daneshyari.com/en/article/6775039
https://daneshyari.com/article/6775039
https://daneshyari.com

