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Why and how to leverage flexibility  
from energy-intensive processes ?  
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Increasing complexity of the energy 

structure of the industries 
 
 
 
 
 
 
 

Increasing need for Demand Response 
services 

 
 
 
 
 
 
 

 
Increasing amount of data to be 

leveraged  
 
 
 
 
 
 
 

Increasing electricity price volatility  
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Advanced Analytics 
to transform this 
complexity into 
opportunities 

 
 
  
 
 
 



1. Demand Response: Opportunities and challenges for 
industrial sites 

A. The markets: Where to value my flexibility ? 

B. The processes: Where to find and how to manage 
my flexibility ? 

 

2. Advanced Analytics to make the most out of energy 
flexibility  
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How to design an optimal energy flexibility strategy ?  
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Process Aspects: 
Where to find and 
how to manage my 
flexibility ?  

Markets 
Where to value my 

flexibility ?  

Processes 
Where to find and how 
to manage my flexibility 

?  
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Years / Months in advance 1 to 7 days in advance Real-time 

Day-ahead market 
 
 
Spot-price based 
contracts 

Intraday and balancing 
markets 
 
Deviation penalties 

Price 
based 

Forward contracts (OTC) 
 
 
Fixed contracts 
 
 
 

Reserve 

Reserve participation 
(e.g. France, Belgium) 
 
Contract with an 
aggregator 

Activation from TSO 
 
 
Activation from 
aggregator 
 

Reserve participation 
(e.g. Germany, Austria) 
 
 

The market challenge:  
Where to value my flexibility ?  

Direct Market Access 
Indirect Market Access 



The process challenge:  
Where to find and how to manage my flexibilities ?  
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Produce electricity at optimal moment  

Electricity 
Generation 

Electricity 
Consumption 

Consume electricity at optimal moment 

 Load Shifting 

Load Scheduling 

Load Shedding 
By-product 
Optimization 
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3 
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CHP Modulation 5 

Fuel Switching 4 



A mathematical model is key  
for considering all the ŦŀŎǘƻǊǎΧ 
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Industrial processes 
ÅAll input and output flows 
ÅRamping up and down 

ÅMin-max capacities 
ÅON-Off procedure 
ÅOperating rates 

Product Demand 
ÅQuantities and delivery dates 
ÅMust / May serve 

Grid and market 
interaction 
ÅDifferent electricity 

contracts (OTC, 
spot based) 

ÅCapacity 
constraints 

Storage facilities 
ÅMin-max capacities 
ÅStorage target 

Economics 
ÅRM, NG and electricity costs 
ÅRevenue from sales 
ÅOpportunity costs 
ÅFix and variable operating 

costs 
Å Incentive from DR programs 
 

CHP Unit  
όōƻƛƭŜǊǎΣ ǘǳǊōƛƴŜǎΣ Χύ 
ÅMin-max capacities 
ÅOperating rates 

ÅRamping up and down 
ÅON-OFF procedure 
ÅDifferent steam pressure 

levels 

ÅFuel mix constraints 
ÅMaintenance planning 
 

 



Χƛƴ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ǿŀȅΧ 
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Electricity Generation 

Electricity Consumption 



Strategic 
Optimization 

Reserve 
Optimization 

Scheduling 
Optimization 

Real-time 
Optimization 

Χ ƻƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƪŜȅ ǘƛƳŜŦǊŀƳŜǎ 
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Å Optimal 
electricity 
contract 
 

Å Optimal 
investment in 
flexibility assets 

Å Optimal choice of 
flexibility products 
and volumes 

 
Å Optimal power and 

energy price 

Å Optimal 
scheduling of 
electricity load 
 

Å Optimal 
planning of CHP 
unit 

Å Optimal 
imbalance 
minimization 
 

Å Optimal 
activation 
management 



1. Demand Response: Opportunities and challenges for 
industrial sites 

A. The market aspect: Where to value my flexibility ? 

B. The process aspect: Where to find and how to 
manage my  flexibility ? 

 

2. Advanced Analytics to make the most out of energy 
flexibility  

 



An complex integrated optimization model  
of the plant must be solved 
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Modelling industrial processes 
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Electricity 
consumption 
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