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Highlights 

 A cluster of 5 large facilities with full-scheme treatment were investigated  

 After initial cluster assessment, scenarios for future upgrading were proposed 

 Large plants were characterised by limited resilience to functional upgrades 

 Multi-criteria analysis focused on economic, energy and environmental estimations 

 The best scenario was the one based on the re-functioning of the anaerobic 

digestion 

 

ABSTRACT 

 

The article deals with a cluster of large centralized municipal wastewater treatment plants 

(LCMWWTPs) assessing the main economic, energy, environmental and management 
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