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Niniejsza rozprawa doktorska 
reaktorze porcjowym oraz 

Opracowany system sterowania oparto na strukturze hierarchicznej 
o  sterowanie procesem, optymalizacj  e procesem, 
ograniczonego do harmonogramowania  ej z warstw zdefiniowano 
odpowiedni problem optymalizacji. wykorzystano zmodyfikowane 

 

opracowane na potrzeby zdefiniowania pro

wielocelowej d biologicznego cyklu oczyszczania dostosowanego do 
  

 tygodni z 

czalni . 
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Summary of doctoral dissertation in English:  

This doctoral dissertation presents research on the optimisation of the treatment cycle in a sequencing batch 
reactor and the introduction of task scheduling methods to a biological batch-type wastewater treatment 
plant. The developed control system is based on a hierarchical structure comprising three layers: process 
control, process optimisation, and process management, the latter limited to the scheduling of reactor 
operation. In each layer, a relevant optimisation problem was formulated and solved. To achieve these 
objectives, modified biological processes models were used, based on the activated sludge structure 
extended with phosphorus removal modules, as well as multilayer models of sequencing batch reactors and 
original models developed specifically to define the scheduling problem in the considered application. The 
proposed solutions include, among others, nonlinear predictive control of dissolved oxygen concentration 
during aeration phases, the application of stochastic multi-objective optimisation algorithms to determine 
the biological treatment cycle parameters adapted to specific inflow conditions, and the definition and 
solution of a scheduling problem for managing multiple batch reactors over a two-week horizon with 
retention tanks considered as storage space. The research results confirm the effectiveness of integrating 
scheduling with process optimisation in improving the energy and operational efficiency of the wastewater 
treatment plant. 
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