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• Chemical Industry

• Sun Chemical is world's largest producer of 

printing inks and pigments.

• Leading provider of materials to

– packaging

– publication

– coatings

– plastics

– cosmetics

– and other industrial markets

About “Sun Chemical”
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• Annual sales over $3.5 billion

• more than 10,000 employees

• > 210 locations in 63 countries

Customer needs:
• improving performance

• improving reliability

• on time delivery

• consistent product quality

About “Sun Chemical”

The DIC Group comprises 210 companies in 63 countries. October 2009) 
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Create an energy model for the plant that 

can be used for budgets and set baselines.

Business Challenge / problem addressed
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– Use real time data for the model

• Energy was measured weekly by manual meter 

readings.

• Where and when is our energy used? 

– Display and report energy usage 

• Create dashboards 

• Create reports

– Support Six Sigma energy projects

• Analyze data for projects

• Measure projects results (control plan)

Tasks
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Map utility resources and measure 

automatically and/or set up a better way to 

manual entry the data.

Analyze data and verify.

Challenge/problem details
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Utilities:
• Electricity: data from PowerLogic through 

SMS3000 OPC server to PI

• Gas: Flow meters in PI and manual readings

• Steam: boiler house steam production and flow 

meters in PI

some manual meter readings

• Water: pump house and flow meters in PI

more manual meter readings

Solution
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In-house development
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A dashboard that reflects how electricity is billed.

• A contracted usage for the site: 4 Mega Watts peak 

demand.

• Peak hours from 7 am to 11 pm on weekdays.

• A monthly and annual demand peak based upon 

15 minutes and hourly averages and calculations.

Electricity
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Real time data on the power dashboard in PI Processbook

Power dashboard
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Break down of the plant usages by department or entity.

Plant usages
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Real time energy monitor calculates extra cost

5871 kW

-4000 kW

1871 kW

$6.50 

$12,161 

Real time monitoring
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New project : landfill gas in the area available.

PI data was used to calculate how much gas we 

used and how much we could replace with landfill 

gas to save money. 

– Landfill gas not used by our neighbor would be 

available to Sun Chemical.

– Savings in cheaper gas and no transportation 

costs.

– 1 Boiler was converted to consume landfill gas.

Gas
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Overview of Steam System

1. 2 2 2

1. Landfill Gas only supplies boiler 1 (Green line)

2. Natural Gas supplies all 3 boilers (Yellow line)

Main Plant Red C

&

Yellow A,B & C

2

Main Plant Major Valves

Display in Development
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Minimum of 5.0 psi

Daily usage

chart
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Optimizing boiler house operations:

– Major steam leaks were identified and repaired.

– Boiler 2 was shutdown.

– Reduced pressure on boiler 3 to minimize natural gas 

usage.

– Increased the allowable steam header pressure on boiler 

1 to maximize landfill gas.

– Requested a 2 psi pressure increase from the county.

– Increased allowable load on the landfill gas boiler from 

60% to 80% to maximize usage of landfill gas.

– Adjusted controls on boiler 1 to keep boiler running 

during low landfill gas conditions.

Improvements realized
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Gas: savings report



© Copyright 2010, OSIsoft LLC. All rights reserved.

Steam is measured when produced in the boiler 

house and some reports (for one department) 

exist that calculate the usage of steam per 

batch.

Using less steam can be accomplished by:

• Fixing steam leaks

• Knowledge of the process and reduce 

usage.

Steam
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• Process Optimization is key to save more.

• Better scheduling by improving FPY and 

cycle times.

• Higher FPY by removing variation and 

waste. 

• High quality and happy customers

Steam
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Providing our customers quality, service and 

innovation  is our Quality Statement.

Exele PI Process Templates Project 

• Chartered in 2009

• Improve the First Pass Yield in strike 

department.

PI ProcessTemplates Project
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• Using PI software for about 10 years.

• Abundance of data and history.

• Difficult to analyze and time consuming .

• Reactive approach to investigating process 

upsets.

• A rear view mirror of what happened.

Before PI ProcessTemplates
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• Building on our event history (PI Batch)

• Builds a “visual roadmap” of a process by 

displaying upper and lower control limits from 

historical data.

• Shows where the process is versus where the 

process is supposed to be.

• Critical to Quality parameters such as pH, 

temperature, transfer rates, etc…

After PI ProcessTemplates
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• 6 to 9 Critical-To-Quality parameters for each of 

over 70 codes made in the department were 

“templated”.

• A visual roadmap of the expected process makes 

analysis timely and easy.

• Batches are reviewed with operators upon 

completion. This interaction is critical to learning 

every day what does and what doesn’t make our 

processes work.

• Potential process upsets are alarmed in real time; 

therefore decisions can be made in real time. A 

proactive approach to avoiding process upsets.

Benefits of PI ProcessTemplates
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Template limits applied during “events”

• PI-Batch support 

• SubBatch and tag expression filters

• ExpressionEvents

• Event definition using PI tag expressions

• Dynamic: event start/end times determined real-time

• Flexible: event start and end times can be changed 

after the event completes

• Non-batch customer support

• Batch customers have new event tool

Defining events for ProcessTemplates
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Batch View and Trends
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Template creation

More than 1100 templates running
Building a template from batch/event data or expression events.
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Real-time Templates in ProcessBook
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• pH specification range : 10.7 to 10.8.

• The control system struggled to maintain the pH.

• ProcessTemplates highlighted an opportunity

• decrease wasted raw materials

• decrease wasted time associated with repeated over 

corrections. 

• Historically, this code suffered from poor quality.

(see next slide)

Continuous Improvement Examples
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Tight upper & lower spec limit ranges – Process Capability

• Waste in Time (~40 minutes)

• Waste in Raw materials 

• Increase in salts, more washing in presses, water treatment

• Most important – variation affecting Quality!

Spec range of 10.7 to 10.8

held for 45 minutes

40 minutes

Waste
Variation from 7.5 to 12.0 !!

Automated process controlling pH
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Continuous Improvement Examples



© Copyright 2010, OSIsoft LLC. All rights reserved.

Continuous Improvement Examples
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Volume control at the end of a batch 

Continuous Improvement Examples
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needs to be added

over 20 minutes

was added over 5

minutes

Does this affect anything?

Continuous Improvement Examples
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Guess which batch had the out of control add?

Continuous Improvement Examples
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Chemist monitoring Templates, called operator, asked

him to check the rate setting.

Operator called back, said he mistyped

the rate accidentally, thanked the chemist, and then 

reset the rate to the correct setting.

Continuous Improvement Examples
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Templates are primarily static data

Challenge: configuration retrieval times

•Over 1200 Monitors

•Over 1400 Templates (Changes Daily)

•Real-time monitoring: 

• Startup time (reading templates) monitor 

• Check for configuration changes

•Clients (ProcessBook): 

• Startup: load of configuration information into 

DataSets

• ProcessBook display open: retrieval of template 

limits into displays

Template Storage and Retrieval
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Results

• Real-time monitoring: 

• Reduced startup time 

• Check for configuration changes (sub-second)

• Clients (ProcessBook): 

• Startup: load of configuration information into 

DataSets (3X improvement)

• ProcessBook display open: retrieval of template 

limits into displays (15X improvement)

Template Storage and Retrieval
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• Continued improvements in strike department

• Detailed custom templates for specific codes

• Process Capability improvements

• Next process?

• More departments are waiting. 

• Our High Volume Plant 

• Other uses

• Mechanical Integrity / Calibration Analysis

• Energy consumption

• HSE alarming

What’s next?
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• PI System with 15000 tags

• Using PI Processbook, Batch Generator 

and BatchView, DataLink, PI Manual 

Logger, SQC, PISDK, PIOLEDB, PIODBC

OSIsoft Software and Services
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Exele PI-Process Templates

Partner Software and Services
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• Two separate control networks:

Mainplant controls: 

• DCS communicating = OPC to PI

• Fix32 SCADA nodes

High Volume controls:

• Fix32 SCADA nodes

• SMS3000 OPC = Power Logic

PI System Architecture
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• FPY improvement

– Goal for 2009 was to improve 20% on FPY

• 2008 FPY was 96.27%

• Goal for 2009 was 97.02%

• Result was 97.25% or improvement of 26.14% !

Tangible Benefits
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What does this mean?

• 0.98% higher FPY 

• Example: If 20 million pounds are made this is 

196,000 pounds more FPY

• Example: If the cost would be for example $1 per 

pound this would be $196K ( considering non FPY 

is waste) or $0.3 rework cost per pound would be 

$58.8K 

Tangible/Intangible Benefits



© Copyright 2010, OSIsoft LLC. All rights reserved.

• Muskegon site

– Expand PI templates usage from the strike department to all 

processes.

– Generate process optimization projects by identifying process 

capability opportunities

– Lay the ground work of Standard Work by displaying desired 

batch profiles. 

• Conclusion:

– PI Process Templates implements SPC on a batch process.

– We make consistent quality each and every time.

– Impact on product quality

– Impact on the growth of our people and process knowledge for 

years to come.

Future plans at Sun Chemical
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