
 - ASSESSMENT PROCEDURES AND MITIGATION STRATEGIES -  

September 20th - 21st, 2010   ◙  Chilworth Technology, 250 Plainsboro Rd., Plainsboro, NJ 08536 

September 23rd - 24th, 2010   ◙  Crowne Plaza Chicago O’Hare, 5440 N. River Rd, Rosemont, IL 60018 

Testimonials 

“Chilworth Global is a valued resource for our company in the 
area of process safety. I was able to acquire very good 
information that I will be able to use to make my plant a 
benchmark site that others could model from. Thank You.” 

~ Major Pharmaceutical Company 

“Excellent class. Thanks” 

~ Major Petroleum Company 

“Very good presentation and speaker” 

~ Leading Chemical and Pharmaceutical Company 

Capitalize On The Expert Knowledge To Gain Maximum Value 
On These Vital Issues 

⌘ UNDERSTAND the various concepts of Chemical Reaction 

Hazards (CRH) 

⌘ OBSERVE the most significant process safety related disasters 

that illustrate the need to understand CRH 

⌘ LEARN the key elements of CRH for efficient implementation and  

effective compliance 

⌘ DISCOVER the best practices of the industry in CRH 

implementation 

⌘ PREVENT potential disasters with CRH management techniques 

⌘ REVIEW some of the selected advanced topics of CRH 

Proudly  Organized and 
Presented by   

Chilworth Consulting 

Chemical Reaction Hazards 

Gas & Vapor Flammability 

Dust Fire & Explosion Hazards 

Electrostatic Hazards 

Process Safety Management Support and 

Auditing 

Process Hazard Analysis (HAZOP, LOPA) 

Incident Investigation 

Expert Witness & Litigation Support. 

Chilworth Testing 

Chemical Reactions /Optimization 

Thermal Instability 

Flammability / Combustibility of Dusts, Gases, 

Vapors, and Aerosols 

Electrostatic Hazards, Processing Problems, 

Applications 

Fire Burning Properties of Materials 

Pyrotechnics, Propellants and Explosives 

Formulation, Analysis, Initiation Sensitivity 

and Performance 

Physical Properties Data for Notification of 

New Substances, Transportation, and 

Labeling 

Chilworth Training 

Chemical Reaction and Thermal Instability 

Hazards 

Dust Explosion Prevention & Protection 

Managing Gas & Vapor Explosions 

Controlling Electrostatic Hazards 

Electrical Area Classification 

Process Safety Management 



 

     Agenda  

The risk analysis of reactive systems is an essential tool to 
ensure safety prior to process operations. Reaction study 
provides an insight into the complex interaction of a wide 
range of factors that influence the probability and 
consequences of undesired safety incidents involving 
chemical reaction, energies, equipment, personnel and 
productivity. This course illustrates the use of Chemical 
Engineering Principles to study the potential runaway 
reactions for storage and reactor risk assessments. 
Inherently safer processes can be best developed from an 
understanding of chemical reactivity and small-scale 
studies. 
 
Problem solving sessions are included throughout the 
course. The course is designed with the expectation that 
problems will be used to amplify and extend the material. It 
has been our teaching experience that these workshops are 
an essential part of the learning process. 

WHO SHOULD ATTEND 

This course is designed for the following personnel: 
 

Scientists and engineers working in chemical 
processing and manufacture with the necessary tools to 
develop robust risk assessment techniques, and enable 
the industry to improve its safety record.  

 

Technical personnel from Engineering, Operations, 
Maintenance, and Safety who are responsible for 
developing and implementing the Chemical Processing 
Elements  

WHY SHOULD YOU ATTEND 

Courses on safety procedures and guidelines are  usually  
very dry,  general  and  straightforward. The  amount  of  
knowledge passed might be diminished as we try to grasp 
as much technical knowledge as we can within the shortest 
period of time. It might be tough to understand all of the 
techniques when some of them might not even be relevant 
to your company. We must be clear on what we want and to 
specifically apply the most specific solutions to our specific 
problems, cutting out unnecessary effort and time to sort out 
bulk information. 
 
With a more interactive and informal approach, the speakers 
promise to deliver exactly what the participant wants and 
what the participant needs within this 2-day course.  Come 
prepared with the specific safety problems you are facing 
where the trainer will provide the solution just for you. With 
most of the focus directed to the participants instead of the 
techniques itself, this course  promises to deliver. 

In industry, there have been a number of high profile explosions 
causing many deaths, and all of which could have been 
prevented by an effective chemical reaction hazard assessment. 
 

1998 Morton International, Explosion and fire ï 
Runaway reaction 

1999 Concept Sciences Inc., hydroxylamine explosion, 
4 fatalities 

2004 MFG Chemical Inc., toxic gas release, 154 
hospitalized 

Synthron LLC, Chemical explosion, 1 fatality and many 
injured 

 
Incidents such as these give a grim reminder as to the hazards 
and risks associated with manufacturing products that we take 
for granted. Chemical manufacturers and their personnel have 
an obligation to society, let alone any legislative requirement, to 
design and develop safe chemical processes. Unfortunately the 
education system in the US does not provide sufficient grounding 
for engineers and scientists to adequately address reaction 
hazard assessment at a level necessary to protect our society. 
 
The course presents the ócurrent best practiceô in the field 
making use of extensive case studies to illustrate the many of 
key points in the field. Delegates will participate in workshops 
emphasizing critical areas of the subject.  We will also consider 
peripheral areas of reactive chemical hazards such as safe 
powder drying and the ignition of flammable dust clouds, giving a 
good background and understanding in the subjects. 
 

The objective of this course is to provide scientist and engineers 
with the very latest thinking and practices in the study of 
exothermic chemical processes and their scale-up.  We will 
make extensive use of óreal lifeô cases studies gleaned from our 
25+ years experience in providing reaction hazard assessment 
services to industry. The course will be concluded with an 
introductory talk on emergency pressure relief for two phase flow 
(DIERS), the most common basis of safety used in the batch and 
semi batch process industry.  A complex subject in its own right, 
the principles of vent sizing will be explained and will provide a 
foundation for engineers wishing to take the subject further. 
 
The goal of the course is to guide those who perform risk 
analysis of chemical processes, to help them understand the 
thermal aspects of processes, and to develop a common and 
easily understandable language between specialists and non-
specialists. It is additionally intended to provide R&D chemists 
with a full appreciation of reaction hazards and thermal instability 
such that they can generate and optimize safer chemical 
processes ï thereby limiting the inherent risks on scale-up. 
 
On completion delegates will have been provided with the tools 
required to return to their companies and make an active and 
effective contribution to developing safe chemical processes. 
They will be skilled in the principles of scale-up and development 
in chemical engineering concepts relating to safe plant operation 
and in the latest techniques for the optimization processes. 

COURSE OBJECTIVE 

COURSE OVERVIEW INTRODUCTION 



⌘ Safety Measure Selection 

ï Process control considerations 

ï Discussion of various safety measures available to 

protect / prevent runaway reactions 

⌘ Two Phase Flow and Emergency Relief 

Venting Methodology 

ï The most common basis of safety in the batch and 

semi-batch process industries, a comprehensive 
ground will be given as a foundation to further 
tuition. 

⌘ Chilworth Global – Lab Tour 

⌘ Problem Solving Session 

⌘ Putting it into Practice - Data Interpretation  

ï A workshop designed to enable delegates to 

interpret the data derived from the experimental 
techniques discussed so far 

DAY 1  

COURSE CONTENTS AND SCHEDULE 

⌘ Introduction to Chemical Reactivity Hazards; 

Where Hazards Arise 

ï Case Histories Involving Runaway Reactions and 

Current Regulations 

⌘ Chemical Reaction Hazard (CRH) Assessment 

Strategy 

ï Integration of a testing and assessment strategy into 

the development lifecycle of a chemical process. 

⌘ Fundamental Principles of Scale-up and 

Reaction Runaway  
ï Pressure Generation 

ï Exothermicity 

ï Thermal inertia and scale-up 

ï Kinetics, heat loss and reagent accumulation 

ï Criticality Classes 
 

⌘ A process failure condition with a diazo com-

pound 

WORKSHOP 1 

DAY 1:  AFTERNOON  SESSION 

⌘ Identification of Highly Energetic Materials 

ï Strategy for Assessing Explosivity, including: 

theoretical analysis  

experimental techniques and their analysis 

⌘ Reactive Chemical Thermal Stability Assessment 

Techniques 

ï Experimental protocols and analytical techniques, 

including  

ï specific methods for powder drying,  

ï packaging, and  

ï storage stability testing 

⌘ Reaction Characterization through Reaction 

Calorimetry 

ï Characterization of a process when it is running 

under control 

⌘ What happens when control is lost – 

Characterization of Thermal Runaway Reaction 
through Adiabatic Calorimetry 

ï Runaway kinetics and generation of thermal data 

for vent sizing 

 

 

Program Schedule 
 

(Day 1 - Day 2) 

08:30 Registration 

09:00 Morning Session Begins 

10:40   Refreshments & Networking Break 

11:00 Resume Morning Session 

12:45 Luncheon 

14:00 Afternoon Session Begins 

15:30  Refreshments & Networking Break 

15:50 Resume Afternoon Session 

17:00 Course Ends 
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DAY 2  

COURSE CONTENTS AND SCHEDULE 

DAY 2:  MORNING  SESSION DAY 1:  MORNING  SESSION 

WORKSHOP 3 

⌘ The sodium salt of nitromethane – the use of 

reaction calorimetry in hazard assessment 

WORKSHOP 2 

DAY 2: AFTERNOON SESSION 

Q &A, GROUP DISCUSSION AND CLOSE 



Dr. Andrew Starkie B.Sc, Ph.D, C.Chem, MRSC, is the Business Development Manager at Chilworth Global in the UK, with particular emphasis 

on exothermic chemical reactions, powder thermal instability and the assessment of flammable atmospheres. Prior to this, he was Group Leader of 

the Companyôs Chemical Process Evaluation Group, a division he was specifically brought in to Chilworth to set up and run 20 years ago. Andy has 

approaching 30 years experience in the development of experimental programs for identification and assessment of chemical reaction hazards, in 

particular with the design of emergency relief systems using DIERS techniques.  He has presented numerous papers at international symposia and 

has been course director for a number of international training courses in the US, Europe, Asia and the Caribbean.   

 

Andyôs research interests include studies into new calorimetric methods for the characterisation of exothermic processes under both sub-reflux and 

reflux conditions and the study of large scale simulation of exothermic runaway reactions. Before joining Chilworth Global, Andy was the manager 

of the Chemical Reaction Hazard Evaluation laboratory of a major European Pharmaceutical company, a facility which he set up and operated for 

more than 5 years. 

 

Dr. Swati Umbrajkar, Ph.D. is the Acting Manager of the Chemical Process Evaluation Group. Dr. Umbrajkar received her Doctorate from the 

New Jersey Institute of Technology. Her research interests include the synthesis of metal/metal oxide nanocomposites; analysis of highly energetic 

materials using X-ray diffraction, scanning electron microscopy (SEM), differential scanning calorimetry (DSC), and a number of post analysis 

techniques to characterize the thermodynamic and kinetic parameters of a test system. 

 

Dr. Umbrajkar consults with clients on a variety of process safety issues including but not limited to high-pressure DSC cell tests, adiabatic 

calorimetry (ARC and ADC), reaction calorimetry (RC-1), all of which allow for the safe scale-up of batch and semi-batch processes. She has 

expertise in determining self-acceleration decomposition temperature (SADT) and time to maximum rate (TMR), which are critical issues associated 

with the storage of bulk materials. As the Manager and Consultant in the Chemical Process Evaluations Laboratory, she is proficient in the 

interpretation of data for a wide variety of process safety scenarios. She has authored several articles in the fields of, 'Synthesis and Analysis of 

Highly Energetic Materials' and óChemical Process Safetyô.  She received the Excellence Award from NASA for her services in NASAôs SHARP 

student program in 2005 and Research Experience for Undergraduate (REU) students at the New Jersey Center for Engineered Particulates (NJCEP) 

in 2006.  

ABOUT THE PRESENTERS 

For more information on Chemical Reaction Hazards or any Process Safety Issue: 

Please email Chilworth at safety@chilworth.com or call us at 609 799 4449  

Chilworth Technology Inc., 250 Plainsboro Rd, Bldg #7, Plainsboro, NJ 08536 

Visit us at www.chilworth.com  

 

Fax (609-799-5559) or email (safety@chilworth.com) this registration form 

 

 

Name: ____________________________________________________ 

Company: ________________________________________________ 

Address: _________________________________________________ 

City: _______________________ State: ___________ Zip: _________ 

Tel: _______________________ Fax: __________________________ 

Email: ____________________________________________________ 

PAYMENT 

Credit Card Type:           Visa      MasterCard          Amex 

Name on Card: ____________________________________________ 

Credit Card Number: _______________________________________ 

Expiration Date: ______________Card Holder Tel #______________ 

PLAINSBORO, NJ 
September 20-21, 2010 

Chilworth Technology, Inc. 
250 Plainsboro Rd, Bldg #7 

Plainsboro, NJ 08536 
(609) 799-4449 (Tel) 
(609) 799-5559 (Fax) 

CHICAGO, IL 
September 23-24, 2010 

Crowne Plaza Chicago OôHare  
Hotel & Conference Center 

5440 North River Rd 
Rosemont, IL 60018 
(847) 671-6350 (Tel) 

  

 

All course fees must be 
received before course 
commences.  We accept 
Visa, MasterCard, Amex or 
company checks.  Course 
fees including continental 
breakfast, lunch and course 
notes. 

 

 

Hotel Reservations 
Hotel Reservations must 
be made directly with 
each hotel. The cost of 
accommodations is NOT 
included in the course 
fee. Hotel parking fees may 
apply.   

 
 
 

Cancellation Policy 
Absolutely NO refunds will 
be made if cancellations are 
made within 30 days prior to 
the course date; a possible 
credit may be arranged.  
Chilworth reserves the right to 
make last minute changes 
and/or cancellations. 
 
  

REGISTRATION 

Course Fee:  $1,295.00 


