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Introduction to Schneider Electric 
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Energy Optimisation Approach 
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Monitoring and performance Benchmarking 

 Transparent energy use in the production context 
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How to save energy? 

 Toolbox to support kiln and mill in their daily duty 

 Monitoring of selected KPIs and acceptable ranges to 

optimize the process 
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Plant assessment 

 Develop a clear picture of 

the site energy usage 

 

 Perform detailed energy 

efficiency analysis of 

major equipments and 

systems 

 

 Identify energy savings 

measures and make a 

first assessment of 

technical and economic 

feasibility 
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Assessment scope of work 

 Major Equipments 
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Assessment scope of work 

 Types of analysis 
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Assessment scope of work 

 Examples of Analysis 
Description -Pyro Process Heat balance  

Total 

losses 

Specific 

heat 

losses  

Percentage  

Mkcal/hr kcal/kg cl % 

Quantity of heat required for clinker formation  106.769 430 57.51% 

Quantity of heat required to remove moisture present in 

the raw meal 25.032 100.81 13.48% 

Quantity of heat required to remove moisture present in 

the coal  3.398 13.69 1.83% 

Heat carried by clinker from kiln  4.547 18.31 2.45% 

Heat carried by the cooler vent air  7.302 29.41 3.93% 

Surface convection and radiation losses from cooler 0.062 0.25 0.03% 

Total heat losses due to surface convection & radiation 

from kiln  12.87 51.83 6.93% 

Heat carried away by raw mill vent gas  10.454 42.1 5.63% 

sensible heat carried away by raw meal  4.07 16.39 2.19% 

Surface losses from  Raw mill & coal mill & GCT 

(assumed 2 % of total heat supplied) 0.633 2.55 0.34% 

Heat carried away by vent gases from coal mill 2.59 10.43 1.39% 

Sensible heat carried by coal 0.735 2.96 0.40% 

Heat losses by convection and radiation in the duct 

carrying the flue gases 3.677 14.81 1.98% 

Unaccounted losses in the system  3.36 13.53 1.81% 



20 a 22 de Junho de 2016 

Typical benefits of Plant Assessment 

 

 Below 6 months Return on investment: 

 3-5 % savings with no or minimum 

investment 

 

 

 Between 6 months to 5 years Return on 

Investment 

 8-10 % savings with investments 
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Kiln, Cooler and Mill Optimization 

 Higher quality and stable grade 

 Increased throughput 

 Operation closer to process limits 

 Efficiency improvements, less  
energy and waste 

 

 Selected features of and Advanced 
Process Control Solution: 
 Model-based predictive control that can 

deal with long delays, complex 
dynamics, and multivariable 
interactions 

 Nonlinear model and rule-based 
conditional strategies 

 Multiple parallel models for 
prediction/control that switch 
automatically when operating 
condition/grade  changes 

 Data historization and trending 
capability 

 OPC connectivity to all DCS/PLC 
systems 
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Typical benefits of Advanced Process Control 

 Quantifiable ROI 

‒ Reduce standard deviation by up to 

30%  

‒ Increase throughput by up to 5% 

‒ Increase process yields 2% – 10% 

‒ Reduce specific energy 

consumption up to 10% 

‒ Reduce waste and energy related 

emissions 

 

 Example for 1 mtpa kiln  

‒ 0.3% increase in free lime  

‒ 3% reduction in energy requirement 

‒ $300 000 pa cost benefit  
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Selected reference in China 

 Scope 
‒ Energy PerformanceTM Solution  

‒ Detailed Energy Efficiency 

Assessment 

‒ Operation Optimization with 

Process 

 

 

 Results (annual savings) 
‒ Total Savings: 3,240 K€ - 12.9 MR$  

‒ Simple Payback Period: 2.6 

Months 

‒ Impact on Specific Energy 

Consumption and CO2 Emissions 

 

Energy Saving & Annual 
Benefits 

Plant 1 Plant 2 

Cement SPC [kWh/t. 
cement] 

3.67 4.7 

Clinker SHC [kg coal 
equivalent/t. clinker] 

2.78 4.3 

CO2 Emissions Reduction 
[t/a] 

21,700 31,700 
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Obrigado 


