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A novel stochastic-programming-based energy management 
system to promote self-consumption in industrial processes 

 
The paper is proposing a stochastic and robust energy management system 
(EMS), useful especially for those countries where the surpluses of non-
conventional energy sources (NCES), although available, are not allowed to be 
sold to the main grid. The model proposed does not consider the use of storage 
means for the energy, such as lithium batteries. The paper is integrating a lot of 
interesting and important results pertaining to various models and theories such 
as: convex optimization, time series, spectral analysis, etc. The advantages of the 
proposed stochastic EMS are considered by comparing the results of this model 
with the results of the traditional EMS with perfect prediction. This comparison is 
made in the paper, using a specific case study based on the energy consumptions’ 
data of a copper mine. The minimization problem pertaining to the convex 
optimization of the stochastic EMS is solved by using an algorithm for generating 
scenarios which is very clear and also very good presented and explained, in the 
6th page of the article. The utilization for the stochastic EMS of a function based 
on a combined model between a spectral decomposition deterministic 
component and an autoregressive moving average (ARMA time series model) 
component with white noise signal is a very good, inspired and useful idea, 
because, on the one hand the use of the spectral analysis in forecasting issues is 
well recognized, and on the other hand, the use of the ARMA processes has 
proved its efficacy toward the single use of either a pure autoregressive (AR) 
model, or the single use of a pure moving average (MA) model. The results of the 
paper are presented in the form of charts which are comparing the results of the 
two main models used in the paper and therefore, the two respective EMSs and 
the results of their utilization, can be easily compared. Unfortunately, the data 
series used in the case study the paper is built upon are totally missing. The 
specific or general analytical form of the functions corresponding to the stochastic 
EMS (either, at least as a concrete example of the respective prediction function, 
or at least as an example for a family of functions employed in the respective 



stochastic EMS) is not provided. Therefore, due to the missing data and missing 
functions, the results of the paper can be neither replicated nor verified. Overall, 
the article is well organized and is containing all the sections of a scientific paper, 
sections that are good developed. The authors are using and synthesizing a great 
deal of the scientific literature related to the topic of the paper, the methodology 
is well explained and the English used within the article is very good. Moreover, 
the paper is successfully exceeding the scientific issues in the paper by providing 
important information and details with regard to other issues related to the field 
of energy, such as information about the storage means for the energy, such as 
accumulators based on lithium, whose scarcity is determining high costs of the 
storage batteries, but also environm
the lithium batteries (most significant contribution to greenhouse gasses, CO2, 
high energy demand for their production, but also high level of metal depletion 
during production process by comparison with the le
batteries, for example). The authors are also indicating a possible further 
development of the paper by using a model which will take into consideration 
also the presence in the model of the storage means.
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