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Gary Whitmore
This book is intended to provide the reader with a basic general awareness of the Occupational Safety and Health Administration (OSHA) Process Safety Management Standard (PSM).
Chapter 1 – Why PSM Is Needed?
How did the PSM standard evolve?
The PSM standard started from previous chemical plant incidents that resulted in the deaths of several employees.
The following table illustrates some of the previous incidents that drove the need for OSHA to create the PSM standard.
NOTE: The standard is 29 CFR.1910.119
So, what is Process Safety Management?
Process Safety Management (PSM) is a program that involves managers, employees and contract workers, with the purpose of minimizing uncontrolled change from design and/or operating intent at their facility or plant.
Therefore, the objective of the PSM standard is to prevent unwanted releases of hazardous chemicals into locations, which could expose employees and others to serious hazards or disaster.
How do you know if your facility requires a PSM program?
If your process involves a chemical at or above the specified threshold quantities listed in Appendix A of 29 CFR 1910.119.
OR
If your process involves a flammable liquid or gas on site in one location, in a quantity of 10,000 pounds (4535.9 kg).
Then a PSM Program is required!
But what is a Process?
A process is any activity involving a highly hazardous chemical including any use, storage, manufacturing, handling, or the on-site movement of such chemicals, or combination of these activities. For purposes of this definition, any group of vessels, which are interconnected and separate vessels, which are located such that a highly hazardous chemical could be involved in a potential release shall be considered a single process.
What is involved with a PSM program?
The OSHA PSM standard requires the implementation of 14 elements in a PSM program. OSHA determined from the root causes of previous catastrophic incidents, that the proper implementation of 14 elements would prevent future events.
The Fourteen Elements of PSM are:
The following chapters will provide a little insight into these 14 elements of the PSM standard.
Chapter 2 – Employee Participation
For a PSM program to be successful, it must involve managers, hourly employees, contract workers , etc.
This goes along with the saying that “Two Heads Are Better Than One.” Plus a facilities engineers and operators have a wealth of knowledge of what can go wrong with a process.
Employers shall develop a written plan to identify the individual responsible for the management of the program, how employees can be informed about it, and how suggestions can be submitted for improvement.
It is extremely important that contractor employees be included in the development of the PSM program. Previous incidents determined that the contractor was the root cause of the accident. In addition, the contractors can provide valuable information of what can go wrong with a process.
The employer must consult with employees on the development of the facilities or plants PSM program.
This communication of the information about the PSM program to employees can be accomplished by:
In addition, information on the PSM program must be easily accessible to the employees.
Chapter 3 – Process Safety Information (PSI)
In order to properly conduct a Process Hazard Analysis on a process, information needs to be gathered concerning that process.
That information is called Process Safety Information and is compiled about the process so employees can identify and understands its hazards.
This PSI information is broken down into three sections:
PSI must be compiled before conducting any Process Hazard Analysis.
Information Pertaining to the Hazards of the Chemical includes:
Lethal Dose
Threshold Limit Value (TLV)
Boiling point
Vapor pressure
Vapor density
Flammability limits
Flash point
Autoignition temperature
Commonly used references for the above information are:
Information Pertaining to the Technology of the Chemical includes:
Pressures
Temperatures
Flow rates
Information Pertaining to the Equipment and the Chemicals includes:
All components
All piping
Flow directions
All valves
Symbols of each instrument
Air flow calculations
Equipment sizing calculations
Lightning protection systems
Control interlocks
Systems designed to detect toxic or flammable materials
Chapter 4 – Process Hazard Analysis (PHA)
The PHA is extremely important since it is an effort to identify and analyze the possible hazard scenarios within a process.
The PHA will basically look for:
OSHAs PSM standard dictate that the following methodologies can be used to identify and analyze the possible hazards:
According to OSHAs PSM standard, the PHA must address the following:
A severity, likelihood and risk-ranking scheme could be used.
Therefore, the PHA must identify:
OSHA requires that a team approach be used when performing a PHA. For a PHA team:
The PHA team could also generate recommendations to make the process safer. If this happens, then the employer must establish a system to:
In order to keep the PHAs current, they must be revalidated every 5 years and will:
NOTE: All revisions of the PHA must be kept on file for the entire life of the process.
Chapter 5 – Operating Procedures
Another important element for safe operation of a process is the establishment of operating procedures.
OSHA requires that operating procedures provide clear instructions for safely operating the process. Make sense doesn’t it?
Operating procedures must address ten steps for the operating phase of a process. They are:
Operating procedures must also implement safe work practices:
In order to minimize the risk of operating procedures being the cause of an incident, they must be annually certified that they are current and accurate with the process.
Operating procedures must also be made accessible to employees that work the process.
NOTE: While processing the Space Shuttle for launch, NASA requirements dictated that the operators of the processes have a hard copy of their operating procedures when performing work. This reduced the risk of steps being missed and reduced the likelihood of an incident occurring. There was also a process in place for traceability to identify which operator performed a task that assisted with incident investigations.
Chapter 6 - Training
Employees operating the process must receive initial and refresher training. Employees that are improperly trained a process increases the risk of an incident.
Initial Training - Employees shall be trained in an overview of the process and in the operating procedures, which includes:
Refresher Training - Shall be provided at least every three years at the minimum, to assure the employee understands and adheres to the current operating procedures of the process.
The employer shall consult with employees to determine the frequently of refresher training. More frequent training could be needed or requested by employees.
Just like everything else, documentation must be kept to prove the employee received and understood the training. So the documentation shall contain:
Chapter 7 – Contractors
This element applies to contractors performing maintenance, repair, turnaround, major renovation or specialty work on or adjacent to a covered process.
It is good practice to screen and hire contractors that perform work safely and have good established safety records.
Contractors should also implement their own safety programs.
For a PSM process, here are OSHAs requirements for employer responsibilities with contractors:
Here are OSHAs requirements for contractor responsibilities with their employees:
Chapter 8 – Pre-Startup Safety Review (PSSR)
All processes will go through modifications. So when a modification occurs to a process and is significant enough to require a change in PSI, then a PSSR is required.
The PSSR shall confirm that prior to the introduction of highly hazardous chemical into the process:
Resolved could mean the recommendation is waiting for budget for implementation or the recommended was rejected with rationale.
Here’s were a priority system to prioritize the highest risk recommendations is helpful.
There are two possible way for a PSSR to be implemented:
Chapter 9 – Mechanical Integrity
Many incidents occurred because the equipment of the process was not properly maintained.
Therefore, mechanical Integrity strives to ensure all equipment, piping, instrumentation, electrical systems and other items are designed, constructed and maintained to the appropriate standards thus decreasing the probability of failure.
Mechanical integrity applies to:
Written procedures must be established and implemented to maintain the on-going integrity of the equipment.
Treat mechanical integrity procedures like operating procedures to ensure they are accurate and current. Therefore it is highly recommended that mechanical integrity procedures are annually certified just like operating procedures.
Just like training for the operators of the process, employees involved in maintaining the equipment must also receive training. This training should include:
Equipment must be inspected and tested and documented to include:
There is nothing wrong with providing more data that required per OSHA.
Chapter 10 – Hot Work Permits
Hot work on a process involves:
Basically this means any activity on a process that creates a spark.
Therefore, it is important to determine the individual that will safe the vessel and/or piping prior to any hot work being performed.
So a hot work permit is required to be generated. This permit will ensure:
Hot work permit will document:
Chapter 11 – Management of Change (MOC)
Managing the changes performed on a process is also important to reducing the risks of an incident occurring.
Management of change requires the establishment written procedures to manage changes to:
This could be loosing too many experienced personnel at once
The management of change does not apply to replacements in kind. And these are:
The management of change also requires that the process safety information and operating procedures be updated accordingly. This is important during revalidations of the Process Hazard Analyses, as it ensures updated information for identifying hazardous scenarios.
Management of change must address the following information prior to the change:
This information could be documented on a MOC form.
Chapter 12 – Incident Investigations
It’s unfortunate, but incidents do occur.
Therefore, the employer shall investigate each incident, which resulted in, or could reasonably have resulted in a catastrophic release of highly hazardous chemical.
The incident investigation shall be initiated as promptly as possible, but not later than 48 hours following the incident.
Incident investigation team shall consist of:
The investigation of the incident should not place blame. It should find the facts! Employees could remain tight lipped about the facts if they know management is on a mission to terminate someone. But that does not mean termination could happen if the incident was intentional.
The incident investigation should be documented on a report and should include:
All investigation reports must be retained on file for five years
After the investigation report is completed, it shall be reviewed with all affected employees whose job tasks are relevant to the incident findings including contract if applicable. This provides these employees the opportunity for a lessons learned.
Can this incident occur in other areas of the plant or other plants owned by the company? If so, then inform those areas and other companies. It is important for sister companies to share incident report findings so these incidents will not be repeated at other facilities and plants.
Chapter 13 – Emergency Planning and Response
Employers shall establish and implement an emergency action plan per 29 CFR 1910.38. Therefore, an emergency planning and response plan is required to be developed.
The emergency action and response plan at a minimum, must have procedures for:
Emergency action plan must be in writing and kept in the workplace and made available to employees for review.
The employer must have and maintain an employee alarm system, which uses a distinctive signal for each purpose and complies with 29 CFR 1910.165.
Employee alarms per 29 CFR 1910.165 states that:
Like other documentation of a PSM program, an emergency planning and response plan must be reviewed with each employee covered by the plan. It is recommended that the plan be reviewed annually to ensure the plan is accurate and current.
Chapter 14 – Compliance Audits
To ensure that a PSM program is on track, a compliance audit is required every three years.
This audit will basically verify that the PSM procedures are adequate and being followed. It goes with the old saying, “Write down what you do and do what you wrote down.”
This compliance audit is geared to ensure that a PSM program is complying with the requirement of OSHAs PSM standard.
In regards to the audit team, one person must have knowledge of the process being audited. And of course one person with extensive knowledge of OSHA PSM program is also important and recommended. That would prevent inaccurate audit findings to be generated.
After the audit is completed, a report should be generated to document the findings of the audit. Later, the audit report should:
OSHA requires that an employer retain two most recent compliance audit reports. Most companies keep all audit reports for the life of the PSM process.
Chapter 15 – Trade Secrets
A trade secret could be a formula, device, pattern or compilation of information used in one’s business and provides them the opportunity for advantage over competitors.
OSHA requires that employers shall make trade secret information available to:
Failure of providing trade secrets could prevent the identification of some possible hazardous scenarios.
Conclusion
As you can see, proper implementation of OSHAs PSM standard is extremely important for the prevention of a catastrophic day.
But proper implementation cannot be accomplished without full upper management support.
Here are some OSHA fines concerning PSM violations during 2012:
Middleton, Mass., manufacturer pays $600,000 in fines, takes corrective steps following legal action by US Labor Department after 2011 explosion.
Labor Department's OSHA cites OPC Polymers in Columbus, Ohio, for process safety management program deficiencies; fines exceed $138,000.
For those of you that desire to become more knowledgeable, conduct an Internet search on “PSM Training” and numerous companies that specialize in more detailed training will show up in the results.
Proposed Changes to the Standard
On August 1, 2013, President Obama signed Executive Order 13659 entitled Improving Chemical Facility Safety and Security and this will have some changes to the PSM Standard.
These changes were the result of some recent uncontrolled releases of highly hazardous chemicals, and major incidents since the PSM Standard became effective in 1993. Some of these releases or incidents are:
So because of these incidents, the PSM Standard is in need of being modernized. There are approximately fourteen proposed changes to the PSM Standard:
These proposed changes could be become effective in the PSM Standard by 2016. This book will be updated to reflect those changes after they become effective.
Test Questions:
(Use a separate piece of paper to write down your answers).
Test Answers:
1. What is the objective of PSM?
The objective of PSM is to prevent unwanted releases of hazardous chemicals into locations), which could expose employees and others to serious hazards or disaster.
2. What chemical(s) in your facility or plant requires a PSM program to be in place?
Check 29 CFR 1910.119(a)(1)(ii) and 29 CFR 1910.119 Appendix A to see if the chemicals used in your processes apply.
3. Contractor employees do not have to be included in the development of your PSM program.
False! Contractor employees should be included in the development of the PSM program. They can provide valuable information on what can go wrong with a process.
4. Name three methods where a PSM program can be communicated to the employees.
Any of the three would be correct:
5. Information concerning the PSM program must be easily accessible to employees.
True!
6. Name three good sources of information for the hazards of a chemical?
Any of the three will provide a good source for that information:
7. The PSI data does not have to be compiled prior to performing a Process Hazard Analysis.
False! The collection of the PSI is extremely important to properly conducting a Process Hazard Analysis.
8. Name two of the methodologies that can be used during the PHA?
Here are the methodologies accepted by OSHA for a PHA:
9. Name two of the seven items that a PHA must address.
Here are the seven items that a PHA must address:
10. What’s the minimum number of members that must be part of a PHA team? Three!
11. Operating procedures do not have to provide clear instructions to employees.
False! Operating procedures MUST be written to provide clear instructions to employees. Unclear instructions could lead to confusion thus resulting in an incident.
12. Name one of the safe work practices that operating procedures must implement.
Here are the safe work practices that the operating procedures must implement:
13. Operating procedures have to certified every three years.
14. Name four of the ten steps for the operating phase that an operating procedure must address.
Here are the ten steps for the operating phase of an operating procedure:
15. Name two items that training documentation must contain.
Training documentation shall contain:
16. Employees be provided refresher training least every ______ years at the minimum, to assure the employee understands and adheres to the current operating procedures of the process.
The fill in the blank answer is three.
17. Name two of the responsibilities an employer has with contractors.
Here are the responsibilities an employer has with contractors:
Here are the responsibilities a contractor has with their employees:
Advise employee of any unique hazards presented by employer’s work or of any hazards found by employer’s work.
19. A Pre-Startup Safety Review is required after modifying a process when the Process Safety Information is affected.
True!
20. Name one of the items that a Pre-Startup Safety Review confirms prior to the introduction of the highly hazardous chemical.
Here are the items reviewed during a PSSR:
21. Name two of the items that must be documented when inspecting or testing equipment.
Here are the items that must be documented:
22. Written procedures do not have to be written to maintain the integrity of the equipment.
False! Written procedures HAVE to be written to maintain the integrity of the equipment.
23. Name one type of training that employees involved in maintaining the equipment must receive.
Here’s the type of training that must be provided:
24. Name three activities that are considered hot work.
Here are the activities considered to be hot work:
25. A Hot work permits does not ensure that the hazards associated with the task are communicated to personnel performing the work.
False! A hot work permit DOES ensure that the hazards associated with the task are communicated.
True or False?
26. Management of Change applies to replacement in kind? True or False?
False! Management of Change DOES NOT apply to replacement in kind.
27. Name two of the items that a MOC must address prior to any change.
Here are the items that a MOC must address:
28. Process safety information and operating procedures must be updated accordingly for the Management of Change. True or False?
True!
29. The objective of an incident investigation is to place blame. True or False?
False! The objective is to find the facts of how the incident occurred so that it can be prevented in the future.
30. Name two of the items that an incident investigation report should document.
The incident investigation report should document the following:
31. Incident investigation reports should be kept for how long?
Five years.
32. The incident investigation shall be initiated as promptly as possible, but not later than ____ _____ following the incident. Fill in the two blanks.
48 hours.
33. Name two procedures that the Emergency Response and Action Plan must have:
Here are the procedures that the Emergency Response and Action Plan at a minimum must have:
34. The Emergency Response and Action Plan does not have to be kept in the workplace and made available for employee review. True or False?
False! The plan DOES have to be kept in the workplace and made available.
35. A compliance audit must be performed every ____ _____. Fill in the two blanks.
Three years.
36. The compliance audit must be conducted by at least one person knowledgeable in the process. True or False?
True! It is also recommended that the audit also include someone knowledgeable about OSHAs PSM standard.
37. Copies of all compliance audits must be kept on file. True or False?
True! The two recent audits must be kept on file.
38. Trade secrets does not have to be available during the development of a PSM program. True or False?
False! Trade secrets must be made available during the development of the PSM program.
39. What is a process?
A process is any activity involving a highly hazardous chemical including any use, storage, manufacturing, handling, or the on-site movement of such chemicals, or combination of these activities. For purposes of this definition, any group of vessels, which are interconnected and separate vessels, which are located such that a highly hazardous chemical could be involved in a potential release shall be considered a single process.
40. Here are the 14 elements of the PSM standard:
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