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Energy Portfolio Optimisation Project - Lessons Learned.

This talk will address the problem we solved in the TACR project on energy portfolio optimisation 
and summarise what we learned. The project aimed to build a portfolio-level optimisation engine 
for flexible energy assets batteries, CHP units, photovoltaics, electric boilers, and consumptions 
trading simultaneously on the Czech day-ahead, intraday, balancing, and ancillary-service markets 
(FCR, aFRR±, mFRR±). We will show that the problem can be formulated as a mixed-integer linear 
program (MILP) and solved using available open-source solvers, such as HiGHS, within time budgets 
compatible  with  day-ahead  and  intraday  operations.  The  model  is  implemented  in  Pyomo,  a 
Python-based modelling framework, which lets us keep the mathematical formulation close to the 
domain structure while delegating the actual solve to a dedicated MILP back-end. Most of what we 
learned along the way is about modelling craft: how to express things that are not natively linear in  
a way a MILP solver can still chew on. Several patterns reoccurred. Mutual exclusivity - a terminal  
cannot simultaneously buy and sell  energy,  and a single asset cannot offer both up and down 
reserve of the same product - is captured by binary indicator variables that gate the corresponding  
flex variables. Block-reserved products, where capacity must be held constant across an hour, four 
hours, or a full day, are handled with block-indexed variables broadcast back onto the 15-minute 
time grid, and multiple block variants share a single capacity pool. Start/stop counts and minimum 
on/off times are realised through transition binaries and rolling-window constraints. Finally, we will  
comment on the time complexity of the optimisation with respect to the number of assets and 
groups.
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Petra  Vidnerová (https://www.cs.cas.cz/~petra/)  is   a  scientist  at  the  Department  of  Artificial 
Intelligence, Institute of Computer Science, The Czech Academy of Sciences. Her main research 
interests cover machine learning, deep neural networks, neural architecture search.
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HORA INFORMATICAE (meaning: TIME FOR INFORMATICS) is a broad-spectrum scientific seminar 
devoted  to  all  core  areas  of  computer  science  and  its  interdisciplinary  interfaces  with  other 
sciences and applied domains. Original contributions addressing classical and emerging topics are 
welcome.  Founded  by  Jiří  Wiedermann,  the  seminar  is  running  since  1994  at  the  Institute  of 
Computer Science of the Czech Academy of Sciences in Prague. 
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