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Objective Function
i Cash Optimization
Economics

Site
Plant
Optimization
Optimization
Advanced

Process

Optimize N
: Optimizing Control

Stabilize Loop Control
Field / Panel / DCS / PLC

~ Measure
Instrumentation - Inputs / Outputs Manual

Regulatory

Economic
Return Processes
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Site Champions

Management

Strategic Business Goa
Critical To Satisfaction Criteria

Master Black Belts

Black Belts/project team

DEFINE: Process Baseline Analysis, Outputs/Key Drivers, KeCustomers

Breakthrough Cookbook 6 Sigma Process

Tools

. Select CTQ Characteristic
. Define Performance Standargs Measure
. Validate Measurement System

. Establish Product Capability
. Define Performance Objectives Analyze
. Identify Variation Sources

. Screen Potential Causes
. Discover Variable Relationshiip Improve
. Establish Operating Tolerandes

O ONOOARIWN -

Customer Surveys, Measurement Validation,
Sampling, Process Capability, Quality Function
Deployment, Cause & Effect Matrix,

Failure Mode and Effect Analysis, Affinity Diagram
Cause & Effect Charts, Hypothesis Testing, Regress,
Benchmarking, Brainstorming, Defect Analysis

Fishbone, Failure Mode and Effect AnalysisAction Plans
Design Of Experiments, Simulation, Pilot

10. Validate Measurement System
11. Determine Process Capabil|ty Control
12. Implement Process Control$

Mistake proof, Standard Procedures, Hand-Off Plans,
Control Charts, SPC, Closure Report, Follow-up Plas

Audit, Review, Translate
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Slurry
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Dry feed

|y

Water

Trim
Water

 Fast control on density
* Better temperature contra)l

y

Mass Flow
& Density

Spray
Cooler

* Freeboard
pressure controt:
protect plant

Air

ESP

.;_Q

* Work to make air flow reliable
and repeatable
* Implement ratio control of Air
to Feed
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Converting Furnace Draft Profile Comparison

Batch Limestone Injection
----- Continuous Limestone Injection
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Shaft furnace regulatory controls
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