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Opportunities
&

Technological 
Development

2

• Energy and raw materials are 
seen as variable costs

• Environmental responsibi lity is  
labeled a “feel-good” in itiative

• How do you measure & manage 
green?

Manufacturing: The Black Box
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Characteristics of Minerals Processing

• Mined materials are inherently variable in terms of 
– Chemical composition 
– Moisture 
– Size, size distribution
– Hardness
– Disproportionate effect of trace compounds

• On grinding efficiency, on pyro-processing and flotation etc

• Very large mass flows involved
– Inefficiencies in control and material tracking lead to large $ errors

• Complex chemical and physical  interactions

• Non-linearities in chemi cal and thermal processe s

• Inferred process information from sensors due to harsh environment

• Noisy data, sensor reliability  issues
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ProductivityProductivity GlobalizationGlobalization InnovationInnovation SustainabilitySustainability

Manufacturing  Drivers… Today 

Complex Environment … Multiple PrioritiesComplex Environment Complex Environment …… Multiple PrioritiesMultiple Priorities
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Cleaner, safer 
and 
more efficient

Sustainability has 
emerged as an 
additional business 
imper ative.

Market Drivers
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Do these sustainability 
drivers simply add  cost 
and complexity to your 
operation…or are you 
beginning to see the 
“green”l ining  in  this dark 
cloud?  

Market Drivers
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So here we stand with very tough sets of challenges.
Too many prior ities to jugg le perhaps?

Market Drivers

How do we break out 
of this strategic paralysis?

Too much too do before 
you can get to 
Sustainability?
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Have you discovered:

How energy costs can become 
a managed variable within  your 
process control strategy?

How to measure and manage 
your carbon footprint and your 
process emissions?

The right thing to do for  your business…
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Two-pronged approach to Clean Energy…
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Sustainable  Production

Energy  Visualization

Energy  Profiling

Intelligent  Power Control

Smart  grid
Integrated  smart  plant

Predictive  Emission  Monitoring
…

REALIZING THESE STRATEGIES
SOME CONCEPTS & CASE STUDIES

(Conf i dent i al  – F or Internal  Use Onl y) Copyri ght  © 2008 Rockwel l  A utomat i on,  Inc.  A ll  ri ghts reserved. 10

Sustainable Production: 
Industr ial Energy Management

Conventional: Coal, Nuclear, 
O il / Gas, Hydro

Renewable: Solar, Wind

Residential/Co mmercial

Generation              Transmission      Distribution Utilization  

Substation       

Smart Grid       
• Econometric m odels • Low-cost “embedded”

energy sensors 

• Integrated cont rol & 
energy mgmt.

• Communicatio ns
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• Machine / process level energy 
sensing, measurement, analysis, 
optimization, control

Transform factories from passive to active energy management

• Standards fo r process 
equipment energy
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Production Energy Profiling
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• Metering monitors energy consumption and 
quality from the point of u se in a production 
process (KW/h per product, per line)
• Collects data to establish process baselines, 
‘golden batch’
• Establi shes equipment performance 
baselines for energy and asset  management

• Presents production data against  establi shed 
process standards for deviation analysis

RSEM

5 batches consumed 38% of the 
energy to manufacture this  product on 

this  day. May indicate a quality  issue 
such as equipment out of calibration.

Base load constant 24/7 but 
increases as temperature 
exceeds 30 deg F -May 
indicate a cooling capacity  
issue on a product l ine.
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Drive Energy Savings –
Build a Competitive Advantage:

• Adjust flow efficiently
• Improve power factors 
• Eliminate energy surcharges
• Utilize motor control data to create

a power usage profile

“The new drive and motor set 
uses 66 % less steam to create 
the equivalent power….The 
investment payback on the drive 
and motor was realized in a six-
month season of mill operation.”

Power Solutions Case Study: Energy Visualization

Production Energy Profiling

•User Situation
• Excessive energy  use; n eede d to r educe overall co nsump tion    
by 4%, plant d ead loa d by 25%
• Needed visibility of daily utilities usa ge, ai r and s team l eak 
audits, plan t dead -load

•Solution
• Metere d utilities, flow mete rs for real- time da ta, tr acking of   
natural gas, nit rogen,  electricity, comp ressed air an d stea m
• Established a b aseline of ener gy use – dete rmine d efficienci es 
for each  ope rational c enter , imple mented  ene rgy actio n plans

•Results
• Saved $136, 000/m o in pe ak fees - $1, 632,0 00/yea r
• Reduced lost ener gy BTU/lb metric by 14% over 3 yea rs
• Electricity reduce d by 1 1.2%, nitro gen reduce d by 1 8.8%    
natural gas re duced by 13%
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Sustainable benefit:  Less energy use, business intelligence to continuously improve.
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Raw Mill Proportioning Control Application

• Capabilities
– Calculate raw mix proportions from material 

analyses and feed rates
– Provide optimal feed rates to individual 

weighers
– Maintain consistent kiln feed

• Benefits
– Improve kiln stabili ty
– Reduce raw mix costs
– Reduce product variability
– Optimize raw material reserves

Raw Mater ial Preparation Application

• Capabilities
– Process Contr ol

• Vertical or Ball Mill Circuits
• Wet AND Dry Ball Mills
• Raw Mix Propor tioning

– Manipulate  feed rate and se para tor sp eed to  
meet th rough put a nd specifica tion obj ectives

– Optimize circuit l oading 
– F ineness predictio n to p rovide cl osed loo p 

control o n quality t arget

• Benefits
– Increase throughput up to 10%
– Reduce fineness variation up to 50%
– Improve stability – VRM
– Reduce specific energy consumption
– Reduce chemical variability
– Raw materials cost optimization

Pyroprocessing Application

• Capa bil ities
– Maximize th roug hput to  pro duce clinke r to sp ecification
– Optimize com plex fuel sys tems o n kiln an d pre-calcine r

systems
– Minimize excess combus tion air  to op timize fuel econo my 

and ID fan  capacity utilization
– Reduce syste m the rmal loa d varia bility
– Control clinke r coole r to o ptimize co oling efficiency  and 

heat rec overy
– Provide active co mpliance  within envi ronme ntal limits

• Benefits
– Increase clinker production up to 6%
– Reduce free lime variability up to 30%
– Reduce NOxemissions up to 8% 
– Reduce NOxvariability up to 40%
– Decrease total fuel consumption
– Maximize use of waste fuels
– Increase refractory life by up to 10%

Cement Grinding Application

• Capa bil ities
– Process Contr ol

• Vertical or Ball Mill Circuits
• Closed AND Open Circuit Mills

– Manipulate  feed rate and se para tor sp eed to  
meet th rough put a nd specifica tion obj ectives

– Optimize circuit l oading 
– F ineness predictio n to p rovide cl osed loo p 

control o n quality t arget

• Benefits
– Increase production up to 10%
– Reduce product variability up to 

30%
– Reduce specific power 

consumption up to up to 10%
– Improve type transition accuracy
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Environmental – Active Monitoring, Compliance, Reporting

Soft Sensor® Meas ureme nts
– NOx and CO2 PEMS
– Foundation fo r re al-time enviro nment al optimiza tion

Real-tim e Com pliance Assur ance
– Active assessment  of envi ronm ental p erfo rmanc e
– Proactively imple ment p rocess i mprov ement  meas ures

Verifiab le a nd Aud itable System of Record
– Quality assur ance of  input data reducin g rep orting err ors an d 

rework
– Minimize una utho rized m anipulatio n of r esults fo r econ omic 

gains
– Provide single ve rsion o f the t ruth

Scalea ble Found ation for Emiss ions Trad ing 
Programs

– Essential inform ation fo r buyin g/selling o f emissions  credits
– Scalable to tho usands of dat a sour ces an d calculation s

Rockwell Automation Delivers Value

Automation is core to operational excellence. 

Total Cost

Production Accounting
Accurate KPI Reporting

Pavilion APC - Pyro-processing & 
Grinding Optimization Applications

Mining, Minerals and Cement Library
Premier Integration for Power Control

Power Control Solutions 

Total Return
Start at any  point o r multi ple points  and a chieve 
your go als by imple mentin g a Rockwell Auto mation 
manage d pro gra m.

Thank You
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