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This presentation covers the Occupational Safety and Health Administration’s standard, 
29 CFR 1910.119: Process Safety Management of Highly Hazardous Chemicals.  The slides 
summarize the elements of the standard.  They may be used in junior and senior level 
chemical engineering courses.  As a former OSHA compliance officer and supervisor, I can 
attest to the fact that upon graduation, your students will be expected by their employers to 
be at least aware that the standard exists.  Those new graduates who are familiar with the 
content of the PSM standard and have had some practice in applying it in laboratory 
situations will be more sought after than those who are not. 
 
The process safety management (PSM) standard was written as a performance rather than 
as a specification standard.  A specification standard tells the employer the exact conditions 
that must be met in order to be in compliance with an OSHA regulation, e.g. the value of 
the Permissible Exposure Limit.  Because of the diversity of industries and processes 
covered by the PSM standard, it is not possible to delineate exact specifications that will 
provide a safe workplace.  Instead, the PSM standard gives the requirements that must be 
met when using highly hazardous chemicals.  General procedures are specified, e.g. a 
process hazard analysis, but the exact methodology to be used is not specified.  The 
employer is responsible for identifying and using the one most suitable for the process 
involved. 
 
A table showing where PSM principles may be utilized in examples in chemical engineering 
courses follows the slides.  The SACHE Committee has already published nine sets of 
process safety-related problems, solutions, and reference material suitable for use as 
homework or class examples.  Your department should already have copies of those 
publications.  The Committee has also published numerous case studies illustrating where 
disasters have occurred when process safety principles were not fully realized or ignored.   
 
After this table, there is an abstract of the Summary and Explanation of the standard taken 
from the preamble to the standard.  When an OSHA standard is published in the Federal 
Register, there generally is a preamble that contains information about the background 
leading to the development of the standard, risk and economic assessments, a summary and 
explanation section, etc.  The importance of the summary and explanation section is that it 
describes the standard in layman’s, rather than legal, terms.  The material included here 
has been reproduced directly from “Process Safety Management of Highly Hazardous 
Chemicals 29 CFR 1910.119,” OSHA Office of Training and Education, Des Plaines, IL 
(April 1993). 
 
More information on OSHA, regulations, publications, training materials, etc. may be 
obtained at www.osha.gov. 
 





















































































































INCLUSION OF TOPICS FROM THE OSHA PROCESS 
SAFETY MANAGEMENT STANDARD IN THE 
CHEMCIAL ENGINEERING CURRICULUM 

 
 

Process Principles 
• Block flow diagrams 
• Process flow diagrams 
• Process chemistry 
• Material safety data sheets 
• Material & energy balances 
 
Fluid Flow, Thermodynamics & Kinetics 
• Piping systems, components 
• Relief valve & vent sizing 
• Reaction hazards & byproducts 
• Effects of impurities 
• Runaway reaction potential 
 
Process Control & Materials Science 
• Materials selection 
• Corrosion 
• Pumps, piping systems, valves 
• P&IDs 
• Monitors, sensors, interlocks, alarms 
 
Unit Operations Lab – 1 
• Respiratory protection 
• Personal protective equipment 
• Safety systems & functions 
• Electrical classification 
• Chemical properties & hazards 
• Control of hazardous chemical inventories 
• Process safety information 
• Process hazard analysis 



 
Unit Operations Lab – 2 
• Operating procedures 
• Initial startup, operation, shutdown 
• Temporary & emergency operations, emergency shutdown 
• Startup following shutdowns 
• Safe operating limits: T, P, xi or yi 
• Operating limits: consequences & prevention of deviations 
• Emergency planning & response 
 
Process & Plant Design 
• Design codes & standards 
• Pressure vessels, storage tanks 
• Over-pressure hazards 
• Relief & vent systems, devices 
• Consequences of deviations 
• Management of change 
• Incident investigation 
































































































	Putting PSM in curriculum.pdf
	Process Principles
	Process & Plant Design



