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Automation & The Factory Of the FutureAutomation & The Factory Of the Future
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Technological change is exponential.Technological change is exponential.

Useful and realistic to think about the next 5 years.Useful and realistic to think about the next 5 years.
????????

TechnologicalTechnological
advancementadvancement

Moores Moores Law: Transistor density doubles every 18 monthsLaw: Transistor density doubles every 18 months
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Origin of OpinionsOrigin of Opinions
�� Distill, interpret and Distill, interpret and summarisesummarise

>> Personal industry application experiencePersonal industry application experience

>> ARC Advisory GroupARC Advisory Group

>> ISAISA

>> Automation Vendors Siemens, Citect, Schneider, Rockwell etcAutomation Vendors Siemens, Citect, Schneider, Rockwell etc

>> Industry Shows (Inc Industry Shows (Inc Hannover Hannover Fair, Germany)Fair, Germany)

>> Industry PublicationsIndustry Publications
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Automation & The Factory Of the FutureAutomation & The Factory Of the Future

Trends & Drivers (Needs)Trends & Drivers (Needs) Enabling TechnologiesEnabling Technologies

RealtimeRealtime Performance ManagementPerformance Management

Regulations: Food Safety & IntegrityRegulations: Food Safety & Integrity

Ease of ImplementationEase of Implementation

Integrated SafetyIntegrated Safety

EthernetEthernet

High Level LanguagesHigh Level Languages

Distributed IntelligenceDistributed Intelligence

Standardised Software SolutionsStandardised Software Solutions

Software tools Software tools eg eg .NET.NET

Flexibility/ AgilityFlexibility/ Agility

OHS&E Legislation & ExpectationsOHS&E Legislation & Expectations Open Database connectivityOpen Database connectivity

Improved Scada ToolsImproved Scada ToolsGlobal Market/ Global CompetitionGlobal Market/ Global Competition

Reduced Life Cycle CostReduced Life Cycle Cost
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Food Safety and IntegrityFood Safety and Integrity

6© Industrial Control Technology Pty Ltd, 2003

Food Safety and IntegrityFood Safety and Integrity

�� HACCP HACCP -- growing regulatory requirement (Safety)growing regulatory requirement (Safety)
>> Principles: Control, monitor, verifyPrinciples: Control, monitor, verify

>> >>> data records>>> data records

�� Examples:Examples:
�� Australia: Pasteurisation and CIP in DairyAustralia: Pasteurisation and CIP in Dairy

�� US FDA: Seafood, juice, meat, poultry, milk.  US FDA: Seafood, juice, meat, poultry, milk.  

�� US: Expanding to other domestic and importsUS: Expanding to other domestic and imports

�� Increasingly difficult to manage data manuallyIncreasingly difficult to manage data manually
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Traceability/ GenealogyTraceability/ Genealogy

�� Increasingly goal: Increasingly goal: ““Farm to Fork TraceabilityFarm to Fork Traceability””

�� GE, BSE, pesticides, antibiotics, batch process GE, BSE, pesticides, antibiotics, batch process 
history, storage, packaging, transport, warehousinghistory, storage, packaging, transport, warehousing

�� Records to trace:Records to trace:
�� Forward from raw material batchForward from raw material batch

�� Backwards from final product batchBackwards from final product batch

�� > good records > minimum scope of recall> good records > minimum scope of recall

�� Increasingly difficult to manage data manuallyIncreasingly difficult to manage data manually

ProcessProcess
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Thus expect transition:Thus expect transition:
from Paper Recordsfrom Paper Records
to Electronic Recordsto Electronic Records

�� Improved tools facilitate data collection.Improved tools facilitate data collection.

�� What issues with integrity of records??  Security??What issues with integrity of records??  Security??
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US FDA  21 CFR Part 11US FDA  21 CFR Part 11
�� FDA Guidelines for Security of Electronic RecordsFDA Guidelines for Security of Electronic Records

�� Emerging world deEmerging world de--facto Standard (all industries)facto Standard (all industries)

�� Application:Application:
>> Process (batch) data collection and storageProcess (batch) data collection and storage

>> HACCP process data recordsHACCP process data records

>> OHS&E data recordsOHS&E data records

>> Easier regulatory compliance (Easier regulatory compliance (inc inc future future reqtsreqts))

>> Documentation according to Good Manufacturing Practice (GMP)Documentation according to Good Manufacturing Practice (GMP)

>> TraceabilityTraceability

>> GenealogyGenealogy

>> Gives data with recognised legal validityGives data with recognised legal validity
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Off The Shelf SoftwareOff The Shelf Software

�� Off the Shelf Software Packages Off the Shelf Software Packages -- Industry Standard functionality, Industry Standard functionality, 
multiple vendors:multiple vendors:
>> Tools for FDA 21CFR Part 11 complianceTools for FDA 21CFR Part 11 compliance

>> S88 Batch ImplementationS88 Batch Implementation

�� Practical solutions without reinventing the wheel!Practical solutions without reinventing the wheel!

�� Knowledge and skills transferable from site to siteKnowledge and skills transferable from site to site
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(Graphic Courtesy: (Graphic Courtesy: EndressEndress++HauserHauser))

21CFR Part 1121CFR Part 11

(Courtesy: (Courtesy: EndressEndress++HauserHauser))

Paperless!Paperless!

(Courtesy: Siemens Ltd)(Courtesy: Siemens Ltd)
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S88 Batch SoftwareS88 Batch Software
�� Take advantage of what others have achieved.Take advantage of what others have achieved. EgEg.:.:

>> S88 Batch Control S88 Batch Control -- (to industry standard)(to industry standard)
(Batch records, version control of recipes, standardised interfa(Batch records, version control of recipes, standardised interfacece

>> Examples:Examples:
�� Siemens PCS7 BatchSiemens PCS7 Batch

�� CitectSCADACitectSCADA BatchBatch

�� Intellution Intellution iBatchiBatch

�� Key Issues:Key Issues:
>> Standardised features and operator interfaceStandardised features and operator interface

>> Ease of regulatory complianceEase of regulatory compliance

>> Future migration pathFuture migration path
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Intellution Intellution iBatchiBatch

(Courtesy: National Foods)(Courtesy: National Foods)

Example of S88 Batch SoftwareExample of S88 Batch Software
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Machine SafetyMachine Safety



15© Industrial Control Technology Pty Ltd, 2003

OH&S (Machine Safety)OH&S (Machine Safety)
�� By its nature a continuously rising Bar! By its nature a continuously rising Bar! 

�� Industry awareness of Industry awareness of elecelec reqtsreqts poor but improvingpoor but improving

�� Safeguarding affecting operability?Safeguarding affecting operability?

�� Increasing complexity > poor maintainability?Increasing complexity > poor maintainability?

�� >>> Needs:>>> Needs:
>> Close integration of safety with std ops. for better Close integration of safety with std ops. for better 

functionalityfunctionality

>> Good diagnostics for reduced repair timeGood diagnostics for reduced repair time

>> More affordable safety related controlsMore affordable safety related controls
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““Integrated SafetyIntegrated Safety””

�� Now: Software based systems on mainstream CPUsNow: Software based systems on mainstream CPUs
>> (Replace (Replace ““HardwiredHardwired”” systems)systems)

�� Now: Safety field bussesNow: Safety field busses
>> mainstream busses with safety supportmainstream busses with safety support

�� PROFIBus via PROFISafePROFIBus via PROFISafe

�� ASI via ASI via ““Safety at WorkSafety at Work””

�� DeviceNet, DeviceNet, ControlNetControlNet, , EtherNetEtherNet/ IP (release 2004)/ IP (release 2004)
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Siemens S7 315F Failsafe PLCSiemens S7 315F Failsafe PLC
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Little Benefit from Automation?Little Benefit from Automation?

““ …… significant capital expenditures in automation ... over past 30significant capital expenditures in automation ... over past 30
years.  years.  …… millions of $ spent, millions of $ spent, no discernible performance no discernible performance 
improvementimprovement..””

““Manufacturing managers should be seeing real returns on all of Manufacturing managers should be seeing real returns on all of 
their capital investments, and automation systems should be their capital investments, and automation systems should be 
leading the pack.leading the pack.””

Peter G Martin Peter G Martin ““Bottom Line AutomationBottom Line Automation”” page 122 (ISA Press 2002)page 122 (ISA Press 2002)
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Realtime Realtime Performance ManagementPerformance Management
(RPM)(RPM)

(Courtesy: ARC Advisory Group)(Courtesy: ARC Advisory Group)
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““The Next Frontier in Operational ExcellenceThe Next Frontier in Operational Excellence””
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RealtimeRealtime Performance ManagementPerformance Management

�� Application:Application:
>> RPM as tool to see how toRPM as tool to see how to optimiseoptimise

the manufacturing process and thus the manufacturing process and thus 
add value to the Enterpriseadd value to the Enterprise

>> Enabling technology and standards Enabling technology and standards 
coming of agecoming of age

>> Monitor OEE Overall Equipment Monitor OEE Overall Equipment 
Effectiveness in real timeEffectiveness in real time

(Courtesy: ARC Advisory Group)(Courtesy: ARC Advisory Group)

(Courtesy: ARC Advisory Group)(Courtesy: ARC Advisory Group)

(Other related: CMM Collaborative Manufacturing Management and(Other related: CMM Collaborative Manufacturing Management and
CDAS Collaborative Discrete Automation Systems)CDAS Collaborative Discrete Automation Systems)
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Summary Summary -- Factory of the FutureFactory of the Future

�� Broader application of Standardised Automation Tools to Broader application of Standardised Automation Tools to 
address challenges of the Global economy address challenges of the Global economy egeg..
>> Electronic Data Collection and Storage Electronic Data Collection and Storage -- 21CFR11 Compliant21CFR11 Compliant

>> Standardised Batch Control Standardised Batch Control -- S88 compliantS88 compliant

�� Increasing penetration of Integrated Safety to address machine sIncreasing penetration of Integrated Safety to address machine safetyafety

�� Application of new technologies to achieveApplication of new technologies to achieve RealtimeRealtime Performance Performance 
Management and thus pursue Management and thus pursue ““The Next Frontier in Operational The Next Frontier in Operational 
ExcellenceExcellence””

�� Flexible, easy. High value add from AutomationFlexible, easy. High value add from Automation

�� Automation as a key element of competitivenessAutomation as a key element of competitiveness


