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About Safety Consulting Engineers 
 
Safety Consulting Engineers, Inc. (SCE) has been conducting inspections, performing process safety audits, and 
evaluating safety of commercial and governmental manufacturing operations involving chemicals, propellants, 
pyrotechnics, and explosives worldwide for over thirty years.  In order to review engineering programs from different 
perspectives, we employ an expert team of professional and technical personnel of complementary backgrounds 
(mechanical, chemical, bioengineering, environmental, medical etc.). These specialists bring data into sharper focus 
and, through their knowledge, experience and skills, develop adequate solutions.  
 

We provide testing and impartial consulting services and guidance to the industry in process safety, including:   
 

 Chemical Process Hazard Analysis  
 Engineering and System Hazard Analysis  
 Explosion and Propulsion Analysis and Testing  
 Propellants & Explosives Formulation, Analysis, Initiation Sensitivity and Performance Output Testing and 

Analysis  
 Waste Explosive, Propellant, Pyrotechnics, Disposal Remediation and Recovery 
 Flammable Dusts, Vapors/Liquids Explosion Hazard Analysis and Testing  
 Electrostatics Analysis and Testing  

 
 

Who Should Attend? 
 
DAY ONE, is designed for those that have direct contact with energetic materials, that is, explosives, propellants, 
pyrotechnics, organic peroxides, some flammable solids, self reactive materials and oxidizers, and other high burn 
rate or potentially explosive materials.  It is also for those that need a greater understanding of work place explosion 
hazards or chemicals and mixtures of unknown explosive potential.  The course will also provide a basic 
understanding of explosives and explosion hazards for safety professionals, engineers, supervisors or management 
that need to better understand explosives and/or explosive hazards in the work place.  
 
DAY TWO is designed for those with process design, process safety or facility risk management responsibilities where 
energetic materials are used, processed or produced.  This course will also benefit anyone that needs to manage, 
discuss and/or understand process safety or PSM program concerns.  It will help managers and engineers better 
understand an d communicate with their peers on all aspects of PSM.  It is also for those that want to be in a better 
position to contribute to those discussions in a meaningful way.  Of course, anyone who wants a fundamental 
understanding of OSHAôs PSM regulation and process hazards analysis (PHA) as applied to energetic processes will 
benefit from this course. 
 
DAY THREE is designed for those who need to use Process Hazards Analyses either as a tool in the performance of 
their jobs or as provided by others.  Various PHA methods will be presented and discussed.  Application to energetic 
materials will also be covered.  Those who may lead or participate in a PHA team and those that may need to 
evaluate, review or implement PHA findings will find this course especially meaningful.  Of course, anyone who wants 
a fundamental understanding of process hazards analysis (PHA) as applied to energetic processes will benefit from 
this course. 
 
   
 



 
 
 
 
 
 
 

DAY 1  
 
INTRODUCTION TO EXPLOSIVE (ENERGETIC) MATERIALS AND HAZARDS 
 
COURSE DESIGN AND OBJECTIVES 

This course introduces energetic materials and their hazards.  Participant will learn about the sources and types of explosive 
events, types of explosives, and explosive classification systems.  Participants will also be introduced to regulations, protection 
methods, and industry practices designed to avoid obvious and hidden explosion hazards.  Photos and videos will put into 
perspective the concepts and principles presented.   

 
COURSE CONTENTS  
 

ī Introduction to Explosives 

 Definitions and Fundamental Concepts 
 Explosive reactions 
 Types of explosives 
 Common and Historically significant explosives 
 Non-traditional explosives 
 Explosive classification systems and what they mean 

 

ī Introduction to Key Regulations and References 

 OSHA 1910.109, Explosive safety 
 OSHA 1910.119, Process Safety Management 
 NFPA 495, Storage and Use of Explosives 
 ATF Orange Book 
 Explosives in Building and Fire Codes 
 DOD 4145.26M - Contractorôs Safety Manual 
 Review of Key Concepts 

 

ī Explosive Hazards in the Work Place 

 Pressure Bursts 
 Gas, Vapor, Dust Clouds 
 Processes 
 Nooks and Crannies 
 Explosives: Sensitivity vs. Reactivity 
 Explosives: the Cardinal Rule 
 Worker Protections 

 Procedures 
 Safety by Design 
 Workstation  protection 
 Quantity limits 
 Remote operations 

 

ī Explosive Sensitivity  

 Dust explosions using common combustibles 
 Liquids and Vapors 
 Metal Powders 
 Unconfined and confined reactions of several common explosives 
 Fundamental Laboratory Data: DSC, Impact, Friction, ESD, time-pressure, time to explosion 

 

ī Discussion Session 

 Discussion and application of topics presented 
 Sensitivity Demonstration 
 Course Evaluation and Feedback 



 
DAY 2  
 
INTRODUCTION TO PROCESS SAFETY MANAGEMENT (PSM) FOR ENERGETIC PROCESSES 
 
COURSE DESIGN AND OBJECTIVES 

This course introduces the concept of PSM for energetic materials and processes and the fundamental differences between 
ñenergetic materialsôò process safety and process safety related to other processes/materials.  The 14 elements of OSHA Process 
Safety Management (PSM) will be covered and their contribution to improved process safety reviewed.  A critical element of PSM is 
the Process Hazards Analysis (PHA).  The concepts of the PHA team, why PHA is important, and how to build/manage a team to 
perform and track PHA recommendations will be discussed.  Several role playing exercises and a team look at a PHA for an 
energetic process are included in this course. 

 
COURSE CONTENTS 
 

ī Introduction to PSM (Process Safety Management, OSHA 1910.119) 

 Definitions and Fundamental Concepts 
 Applicability 
 The 14 Elements of PSM 
 Interaction between PSM Elements 
 PSM for explosives or other energetic process 

 

ī Overview of Process Safety Data 

 Material Data 
 Equipment / tooling Data 
 Process flow and interaction 
 Understanding potential outcomes 
 

ī Overview of PHA (Process Hazards Analysis) for Energetic Materials and Processes  

 PHA Structure and Methods 
 Goals and objectives 
 PHA vs. QC 
 Tools of the Trade 

 

ī Keeping the Process Safe 

 Design vs. As-Built 
 Mechanical integrity 
 Management of Change 
 Procedures and information 

 

ī Instructor - Team Exercise 
 PSM=>PHA Team => Outlining a Simple PHA 

 

ī Discussion Session 

 Case Study 
 Discussion session 
 Course Evaluation and Feedback 

 



DAY 3  
 
INTRODUCTION TO PROCESS HAZARDS ANALYSIS (PHA) FOR ENERGETIC MATERIALS AND 
PROCESSES 
 
COURSE DESIGN AND OBJECTIVES 

This course is designed for those that need to use or understand Process Hazards Analysis (PHA) tools.  A PHA 
facilitator should have a variety of techniques and tools at his or her disposal when performing a PHA.  The tools and 
techniques of choice will depend on the complexity of the process, the frequency and severity of potential failure 
modes and consequences.  In this course students will gain an understanding of qualitative and quantitative analysis 
methods.  PHA analysis techniques of What-If, HAZOP, FMEA, Fault-Tree and Logic Tree will be explored.  
Participants will also learn how process and material data is used in PHA to determine safety margins, probability of 
an event, etc.  While the principles taught will be applicable to any hazardous process, the focus and examples will be 
for energetic materials. 

 
COURSE CONTENTS 

ī Introduction to PHA (Process Hazards Analysis) 

 Definitions and Fundamental Concepts 
 Applicability 
 Interaction with the 14 Elements of PSM 
 Process Data and Hazardous Materials Classification used in PHA 

 
- Tools of the Trade 

 Qualitative Assessments 
 Quantitative and Probability Data 
 Knowing What You Donôt Know 
 Hazards Analyst versus the Process Engineer (and why both are important) 

 
- Introduction to PHA Techniques 

 What-if 
 HAZOP 
 FMEA 
 Fault-Tree 
 Logic Tree 
 How to choose (and how not to choose) a PHA Technique 
 

ī Team Exercise 

 Doing a PHA  on an Example Energetic Process 
 

ī Discussion Session 

 Examples and Review of Team Exercise 
 Discussion session 
 Course Evaluation and Feedback 
 
 
 



Speakers 

 
Thaddeus C. Speed, physicist and safety professional, is the Technical Director for Chilworth Technologiesô 
explosives testing and analysis division, Safety Consulting Engineers, Inc.  Mr. Speed has more than 25 years 
experience in hazards analysis, process and system safety, and in testing, evaluating and characterizing explosives 
and other energetic materials.  He has published numerous papers on electrostatic discharge safety (ESD), 
explosives testing methods, ignition and initiation phenomena, in-process classification of energetic materials, and 
similar topics.  B.S., Physics and Astronomy (1984); Certified Safety Professional (1994); approved by the DOT to 
examine explosives and recommend classifications (per 49 CFR 173.56) (1999). 
 
Mr. Speedôs process hazards and characterization expertise related to explosives is further enhanced by an in-depth 
understanding of systems safety and the inter-related areas of facility siting, regulatory compliance, process safety 
management, material characterization and incident analysis.  He has developed courses and trained government 
officials, plant managers, other safety professionals, and line operators in various aspects of explosives safety, both 
as general courses and as tailored training for specific issues, companies and operations.   
 
Bernadette Reyes, as a chemical engineer, has extensive experience in characterizing the combustion, fire, 
explosion and detonation properties of gases, liquids and solids. She has participated on numerous engineering 
hazard analyses of chemical process plants, bulk powder plants, propellant, explosive and pyrotechnic manufacturing 
facilities. She has conducted extensive computer analyses to characterize gaseous and dust cloud combustion, 
explosion and detonation reactions. 
 
She has provided hazard analysis methodologies (which include FMEA, FTA and HAZOPS) for food and chemical 
processing plants, propellants, explosives and pyrotechnics facilities. Ms. Reyes has supervised hazard and 
performance testing on powders, liquids and gases, propellants, explosives and pyrotechnics at Safety Consulting 
Engineers, Inc., laboratory and open-air testing facility to determine initiation sensitivity and potential hazards. 



 
 
 
 

REGISTRATION FORM  

 

2011 - DATES & LOCATION 
 
 

November 8, 9, & 10, 2011 
 
Marriott Residence Inn 
1456 Duke Street 
Alexandria, VA 22314 
Tel: 703-548-5474 
 

 
Name: 

Company: 

Address: 

City:         State:  Zip: 

Tel:       Fax: 

Email: 

PRICE  

 
$595.00 – 1 Day Course 
$1,190.00 – 2 Day Course 
$1,675.00 All Three Days 
 

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.  Courses are from 9:00am to 5:00pm 
with continental breakfast starting at 8:30am. 

 
Fax or email this registration form to: 
 

Chilworth Technology, Inc. 
113 Campus Drive 

Princeton, NJ 08540 
ATTN: Victoria R. Jones 

Tel: 609-799-4449 
Fax: 609-799-5559 

Email: safety-usa@chilworthglobal.com 
 

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. 
 

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.  We 
strongly recommend making reservations as early as possible since the Hotels will only keep the Chilworth Group Block of rooms until 30 days prior to the course start 
date; after 30 days our group rates no longer apply and reservations are on a first come, first serve basis. 
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A Chilworth Global Company 
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