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Chemical Manufacturing

• Combination of unit operations – batch or continuous or combination

• Designed for certain capacities, quality and efficiencies

• Over time, changes in process, equipment, utilization, quality is inevitable

• Opens up opportunity to optimize



 

Optimization Fundamentals:
Fix Foundation - Visualize – Stabilize – Optimize

Pr
oc

es
s 

flu
ct

ua
tio

ns

Fluctuation Corridor

Stabilized Corridor

New Target Corridor

Time

Raw materials

People

Variance
of input
factors

Different
behavior of
individual Processes

High variance of
outputs, instable
processes

Rationally automated
stabilization

Process / Equipment

Waste of resources

visualize stabilize optimize

lower limit of 
quality target

3

Fix foundation



 

Optimization Approach
The Control Hierarchy

Strong Foundation is required for advanced layers!

Economic 
Benefits
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Basics

Advanced Process Control

Business Optimization

Process Measurements

Visualization & Analytics



 

Available Tools

Site-wide Optimizations

An integrated digitalization framework
Objective: To improve profitability by reducing process and quality variability 

and maximizing productivity at lowest cost



 

Data Historian
DCS, PLC’s etc.

MES
Manufacturing execution systems

Other Sources

Shift Logs

ERP
Enterprise Management Software

Plant Factory

LIMS
Laboratory Information 

Management System

dataPARC

A Simple Goal – One data analysis system for all types of data within the business

Availability of data
Integrated Solution



dataPARC
Adding to the top and bottom line of your business
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Increase 
production

Reduce variable
costs

Increase operational 
efficiency

Business Need

Operations Management

Centerlining

Statistical Process Control

Smart Alarms

Advanced 
Troubleshooting

Energy Monitoring

Knowledge Management

Asset Monitoring

Predictive models

Tactics – Use cases

Increased Human 
Capital Efficiency 

(25%)

Increased Production 
(1 - 6 %)

Reduced Operating 
Costs (1 - 5 %)

Chemical Savings     
(0.3 to 1.9 %)

Energy Savings        
(0.4 to 1.6 %)

Savings in rawmaterial 
cost (0.5 to 3 %)

Results

Reduce downtime

Increase speed

Reduce energy costs

Optimize raw material 
consumption

Speed, context, 
integration and 

automation of data flows

Strategy

Reduce quality variation

Reduce quality 
rejects
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Trending

Statistics

Loop performance

KPI Dashboards Reporting

Centerlining SPC/SQC

Profile analysis

Process modelling

Logbook

Grade Analysis

Downtime analysis

Asset monitoring

Smart Alarms

Tools  & Applications

Troubleshooting

Some tools in details:



 

dataPARC Case Study#1
Specialty Chemical Corporation
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dataPARC Case Study#2
S-Oil Corporation
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CONTROLtrac  
monitors loops on a 
predefined 
schedule, providing 
actionable 
information to the 
customer

1

CONTROLtune 
models each loop 
and provides tuning 
constants to 
maximize 
performance

2The continuous 
monitoring takes 
place in the plant 
system with remote 
capabilities for BTG

3

Benefits by 
providing qualitative 
and quantitative 
indicators
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What is CONTROLsuite?



 

CONTROLsuite Performance Overview Chart

Individual Loop Performance 
Assessment Report

Individual Loop

Plant Performance Severity 
KPI

PERFORMANCE DATA AGGREGATION

CONTROLsuite
Maximize the return on your loop investment



 

ControlSUITE Case Study#3
Dow Chemical
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Can you distinguish normal 
behavior from the abnormal 
behavior?
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Add a 3rd variable 
and look at the 
data from a 
different angle…
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How about now?

Why Advance Process Control?



 

• Industry-leading user-friendly visualization
• Open architecture windows-based system
• Proven model predictive control
• DCS-independent
• Unique combination of process knowledge and 

software advances

An Overview of the MACS suite



 

Linde’s ROC in Kuala Lumpur

• 25 years of collaboration
• 200+ applications deployed globally
• 250+ users trained by BTG

• MACS is a key technology enabler of 
Linde’s Regional Operating Center(ROC) 
business strategy

• Business relationship has evolved over 
time as in-house skills have increased

Turnkey -> Joint Deployment -> Remote 1⁰ Support -> Expert Support

MACS Case Study#4
Linde Global Partnership
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Paper & Pulp
April
Bahia Special Cellulose 
Cascades
Catalyst Paper 
Clearwater Paper 
Columbia Pulp 
Cominter
Cosmo Specialty Fibers 
Crane Currency 
Domtar
Double Tree Paper
DS Smith 
Dunn Paper 
Essity
Expera Specialty 
Flambeau River Paper 
Fripa
Georgia Pacific 
Graphic Packaging 
Green Bay Packaging 
Greif
Hansol Paper 
Harmac Pacific 
HengFeng 
Hollingsworth & Vose 
ICT Iberica 
International Paper 
Irving Forest Products 
J K Paper
Kan Paper 
Kartogroup
KOMSCO Paper 
Kruger
Kuantum Paper
Mercer International 
Monadnock Paper 
ND Paper
Neenah Paper 
Nippon Industries 
NORPAC
Nuqul 
Oji Fibre
Onyx Specialty Paper 
Packaging Corp
Palm Group 
Paper Excellence
Port Hawkesbury Paper

Port Townsend Paper 
Rand Whitney 
Rayonier
Resolute Forest Prod. 
Schweitzer-Mauduit 
Soundview Paper 
Sonoco
Thai Cane Paper 
Unipak Tissue 
Verso Paper 
West Fraser 
WestRock
Willamette Falls Paper
Whakatane Limited

Chemical 
Afton Chemical 
Arclin
Ashland Chemicals
Atul Ltd
Baker Hughes 
BASF
BP Amoco 
Buckman 
Capco
Daelim Industries 
DanChem
Dow Chemical 
Dupont 
Formosa
Fort Amanda Chemical 
Galata Chemicals 
Hansol Chemical 
Hanwha Chemical 
Huntsman Chemical 
Hyundai Chemical 
Incitec Pivot/Dyno Nobel 
Int. Flavors & Fragrances 
Iowa Fertilizer
Korea Kumho Petrochem 
KR Copolymer
Kumho Mitsui Chemical 
Lanxess
Lotte BP 
Messer 
Omya
Optima Chemical

Peroxychem
PT BP Indonesia 
Shintech
SK Air Gas 
SKC
Symrise 
Samsung SDI 
WR Grace 
Yeochun NCC
Ethanol
Advanced Bio Energy
Chief Ethanol
Corn LP
Front Range Energy 
Glacial Lakes Energy 
Husker Ag
IGPC Ethanol 
Kawartha Ethanol 
Marquis Energy 
PSC Starch
Show Me Ethanol 
Sterling Ethanol 
Trenton Agri-
Products Western 
Plains Energy
Mining & Minerals
Alcoa
An Mining
Columbia River Carbonates 
Coeur Mining
Dongbu Steel 
Gibraltar Mines 
Hyundai Steel 
Imperial Metals 
ItaFos
Korea Zinc 
New Gold 
Nutrien
Pretium Exploration 
Rio Tinto
Taseko Mines 
TeckCominco
Power
Boralex

Covanta 
Conifex
China General Nuclear Power 
Chiyoda
Chunceon Energy 
Combined Heat & Power 
Dynegy
GS Power
GS Pocheon Green Energy 
Hanwha Energy
Hanju Utility 
Hurem Wind Power 
INNOX
Korea Nuclear Hydro Power 
Korea District Heating 
Korea Electric Power
Korea Midland Power 
Korea Southeast Power 
Korea Southern Power 
Korea Western Power 
Novo Power
Poseung Green Power 
Salem Electric
Seoul Energy 
Taiwan Power

Oil & Gas 
Athabasca Oil Corp. 
Atlantic LNG
Blackpearl Resources 
Calcasieu Refining 
Cenovus Energy 
Centrica PLC
CNRL
Cosmo Oil 
Countrymark Refining 
Enbridge Pipeline 
Energy Transfer 
Greenfire Oil & Gas 
GS Caltex/Chevron 
Harvest Energy
Husky Energy 
Keyera
Marathon Petroleum 
MEG Energy 
Philadelphia Energy

Placid Refining 
Quattro Exploration 
Seven Generations 
Sinopec
S-Oil 
Steel Reef
Sunshine Oil Sands 
Quicksilver Resources 
Whitecap Resources

Food & Bev 
Amalgamated Sugar 
Campbell’s Soup 
Cardinal Nutrition
Minn-Dak Farmers 
Coop Neil Jones Foods
Korea Yakult 
Premier Foods 
Western Sugar 
Ynsect
Manufacturing
Arconic
Axis Pipe & Tube 
Boise Wood Products 
BP Lubricants 
CertainTeed
Duracell 
Energizer
Jinhap Manufacturing 
Samsung
Siam Fibre Cement 
Smile Direct
Other
California Port. Cement 
Lockhead Martin
NE Ohio Regional Sewer 
Ostara
Toray Adv. Materials 
Zilkha Biomass

Industry Leaders: Our Key Customers



 

Conclusion – Take the “Next” Step on the Digital Journey
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Data 
historian & 
platform

Data

Analytics, visualization and operations 
management

Operations

Advanced process controls / 
Advanced process optimization

Efficiency

Measurement

collect, store 
& transform

visualize

operationalize
explore

autopilot
optimize

measure, 
generate & 
control
Instruments
Automation

• Many “next steps” on the Digital Journey
• Digital technology available today can generate excellent ROI
• R&D underway to significantly extend the journey
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