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1. Introduction –The evaluation of the energy consumption is really important to study and improve the 

management system of WWTPs. This kind of study needs the analysis of a lot of parameters and indexes, 

which must be previously calculated. The goal of this study is to reduce the number of features and 

parameters necessary to evaluate the energy consumption using data analysis technics. 

 

2. Experimental–The Principal Component Analysis (PCA) has been used. This technique studies 

relationships between variables [1]. The plants used in this study were monitored during 3 years. A total of 

forty-two were analysed. Ten variables were recorded: Energy Consumption, Input flow, Output flow, 

Number of industrial discharge, Oxygen Demand Removal Efficiency (RCOD), Ammonia Removal 

Efficiency (RNH4+), Total Nitrogen Removal Efficiency (RTN), Total Phosphorus Removal Efficiency (RTP) 

and Total Suspended solid Removal Efficiency (RTSS).  

 

3. Results and Discussion - The results obtained show that the first three PCs account for 77.780% of the 

variance, while the first two PCs only explain the 66.16%. The most influential parameters on PC1 are 

RNH4+ ,RTN, RCOD. PC2 mainly clusters Energy Consumption, Input flow and Output flow, while PC3 is 

explained by the Energy Consumption and the Number of industrial discharges. Therefore the ten starting 

variables have been reduced to six variables. Biplot results are shown in Image 1. The Energy Consumption 

was positively correlated with the Input flow and the Number of industrial discharge (see Image 1a). 

However, there is not relationship between the Energy Consumption and RTN and RCOD.  

 

4. Conclusions – Data from forty-two urban 

Wastewater Treatment Plants (WWTPs) of the 

Southwest of Spain have been analysed. The results 

show that Energy Consumption was intimately 

related to input flow and industrial discharges. This 

is why it is possible to evaluate this important key 

management parameter without studying the 

removal efficiencies.  

                     

                            
                    Image 1. Biplot model. a) CP1 vs. CP2. b) CP1 vs. CP3                          
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