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PRESENTATION AGENDA
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◼ Historical Process Changes 

◼ Continuous Improvement

◼ Plan 

◼ Implementation 

◼ Process Changes today

◼ Evaluation  



STATISTICAL PROCESS CONTROL (SPC)
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• SPC is a graph used to study how a process changes over time

• Data is plotted in real time

• Values on the charts are compared to “rules”, based on statistical analysis

• If a rule is violated, operators respond to violations with standardized
responses

• Process values return back to the target range



WHY SPC?
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To standardize operator response/reduce operator 
variability

To identify reasons for process variability

To reduce process variability



BEFORE 2016

• Routine tests

• Process changes were based on operator experience 

• Variability in process control, new operator training

• Over operating/under operating 5



EXAMPLE (PRE-2016)
Operator A

◼Eop Kappa Target = 4.5

◼Eop Kappa Test = 4.00 

◼Current D0 Bias = 11.0%

◼Therefore, cut D0 Bias to 
7.0-8.0% 

◼Based on operator 
experience

Operator B

◼If Incoming Kappa = 30.0

◼Best operating range = 2.2 
-2.4% CLO2 applied (D0)

Operator C 

Look back at old paper logs  
to see how other operators 
handled similar situations 

4.0030.00
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Opportunity to reduce operator variability!



STATISTICAL PROCESS CONTROL AT DRYDEN MILL
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• Change Logs 
(first gen. rules) 

2
• Paper logs

3
• Excel Charts

4
• Parcview SPC

Time Operator BL 

Kappa

K Factor D0 

Bias

EoP Kappa
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6 weeks of good data (at minimum)

1. Production > 900 TPD

2. Conductivity (Carryover) <10,000 Mmhos

3. BS Acid < 5% * 
Operator Input!

1. Experience

2. Bump Tests 
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ITERATIONS 

If time spent in zone is >75%, then tighten 

limits 

Moving Range = 

Current EoP Kappa – Previous Eop Kappa

Ideal: <0.6 

Moving Range is dependent on rules and 

process conditions. 
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STATISTICAL PROCESS CONTROL – EOP KAPPA 
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ALARMS, WAIT TIME FILTER AND OPERATOR 
ACKNOWLEDGMENTS
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ALARMS, WAIT TIME FILTER AND OPERATOR 
ACKNOWLEDGMENTS
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STATISTICAL PROCESS CONTROL – D1/D2 BRIGHT 
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OPERATOR BUY IN? 
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Challenge: How do we get operator support on this continuous improvement 
initiative?

▪ Some operators have 30-40 years experience

▪ Challenging routines and patterns

Used this project as an opportunity to build a stronger relationship with the 
operating team 

Engineering/ 
Maintenance

Support

Operations 
Support

Stable 

Process/ 

Improved 

Production



MUTUAL WORKING RELATIONSHIP
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Engineering/ 
Maintenance

Support

Operations 
Support

Stable 

Process/ 

Improved 

Production

Operations 
Support

Engineering/ 
Maintenance

Support

Stable 

Process/ 

Improved 

Production

▪ Control room meetings:

▪ Operators identified EoP Kappa as the first variable to control

▪ Good Eop Kappa control will achieve good final bright product

▪ Unexplained variability could also be indicating external/background factors

Identified opportunities to explain external factors; i.e. instrumentation, valves,
control loops



ENGINEERING/MAINTENANCE SUPPORT

17

◼Internal Kappa Curve 

◼Kappa → Kappa Factor (K.F.) → ClO2 Dosage

Low Kappa ---------------------------------------- High Kappa

Underdose Overdose



WEEKLY CONTINUOUS IMPROVEMENT MEETINGS
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◼New action items for continuous 
improvement 

◼Improved communication between 
instrumentation, lab, and operators 

◼I.e. Instrument mechanic visits 2 
days/week (loops, valves)

◼Strong support from Engineering (4 
process engineers)

◼Mid 2016 – 2018

Engineering/ 
Maintenance

Support

Operations
Support

Stable 

Process/ 

Improved 

Production



EOP KAPPA STANDARD DEVIATION OVER THE 
YEARS
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July 2018: 

New Eop Kappa 
September 2016:

Change Logs, Charting Logs 

Average Standard Deviation = 0.51 

Average Standard Deviation = 0.46



EVALUATION

◼Reduced operator variability 

◼Standardized rules for operator responses 

◼Standardized training 

◼Room for flexibility 

◼Discovered opportunities for continuous improvement (process and 
measurement) 

◼Improved communication between operations, engineering, 
maintenance and instrumentation

◼Reduce process variability 
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