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“There is never time to do it right –There is never time to do it right –
There is always time to do it over”

“Let’s do it right the first time usingLet s do it right the first time using 
effective knowledge transfer”
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K C F P D l t dKey Concerns For Process Development and 
Implementation

Process performance criteria and interfaces
Process knowledgeProcess knowledge
Process safety
Scale-up basis
Reliability and maintenance
Management structure
Personnel
Options
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P P f C it i d I t fProcess Performance Criteria and Interfaces

Performance criteria
Expected Processing Rate
“Product” characteristics – downstream requirements
Availability and net throughputy g p

Range of feed characteristics – Chemistry! (and physics)
Composition, physical properties, T, PComposition, physical properties, T, P
Hazards

Facility requirementsFacility requirements
Shielding
Ventilation
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What is the level of process knowledge?
Process chemistry and physics

Reaction chemistry thermodynamics heat and mass transferReaction chemistry, thermodynamics, heat and mass transfer

Mass and energy balances (design and transient conditions)
Process safety
O ti E lOperating Envelope
External constraints
Materials of construction
Personnel

Is the basis of design consistent with program objectives?
Which process components are first of a kind?

Does the process design account for technical and programmatic 
uncertainties?
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Process- and Mechanism-Based
Experimentation & ModelingExperimentation & Modeling

Conceptual Model
(chemistry & physics)

Observational
Experiments

Mathematical Model & 
Computer Simulation

Parametric Experiments
(individual processes to obtain 
parameter values & constitutive

Model Verification
(comparison to other models & 

limit cases)

parameter values & constitutive 
relations)

Model
Validation

Integrative Experiments
(multiple processes & 

validation tests)

Scenarios

Independent data

Performance
Estimates

Sensitivity
Analysis

Uncertainty
Analysis
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Management ChallengeManagement Challenge

ProjectProject 
Management

T h l &Technology &
Process
Development

Safety
p

What level of information is needed when?
How do these systems interact?
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How do these systems interact?


