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What is Included in a
Process Hazard Analysis?

Process Hazard Analysis

documented and maintained for the life of the process.

* The process hazard analysis shall be reviewed and updated
at least every 5 years.
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A General Approach to Practical Dust
Explosion Protection (Eckhoff)

Characterizing a Dust’s Hazard (Eckoff)
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Process Hazard Analysis Methods

How to do a Process Hazard Analysis

ailure Mode and

operability problems are typically determined by a study of the system
and instrument diagrams (or plant model) by a team of personnel who
critically analyze the effects of potential problems arising in each system
and each vessel of the operation.

* Fault Tree Analysis
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Process Hazard Analysis Methods

independent paths to the top event.
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Evaluate the Potential for or Severity
of Fire or Explosion by

above its ignition temperature?
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PHA Team Members

¢ Consultant (if needed)
* Equipment Manufacturer or Representative (if needed)
« Corporate Engineering, Safety or QA (if needed)
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Combustible Dust Hazard Analysis
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Evaluate the Potential for or Severity
of Fire or Explosion by (cont.)
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Evaluate the Potential of Equipment
Failure, Explosion, or Implosion by:
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Evaluate the Potential for
Adverse Health effects by:
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Evaluate the Risk or Severity of an
Environmental Release by :

« Creatingor increasing sources of air emissions?
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Evaluate the Property Protection
Requirements:
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Evaluate the Life Safety Requirements:
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Evaluate Methods Based on the Prevention
or Limitation of Damage

The limitations specific to each method shall be considered and
are specified in the corresponding chapter for each method.
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Evaluate Methods Based on the Prevention or
Limitation of Damage, Factors to Be Considered

(2) Possibility of electrical and mechanical malfunction
(3) Dependence on sophisticated activating systems

(4) Need for special installation, training, operating, testing, and
maintenance procedures

(5) Further limitations as presented in each chapter.
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Evaluate Design Considerations of
Combustible Concentration Reduction

(4) Maintenance, inspection, and testing

The LFLs of the combustible components shall be determined at
all operating conditions, including startup and shutdown.
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Evaluate Design Considerations of
Deflagration Control by Active Isolation

(6) Time of flame front propagation to the barrier position
(7) Flow velocity

Piping, ducts, and enclosures protected by an isolation system shall be
designed to withstand estimated pressures as provided by the isolation
system manufacturer..
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Evaluate Design Considerations of Oxidant
Concentration Reduction

(7) Personnel exposure due to leakage of purge gas to surrounding
areas

(8) Need for breathing apparatus by personnel

(9)*Reduced effectiveness of purge gas due to equipment leakage
and loss through vents.
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Evaluate Design Considerations of
Deflagration Control by Suppression

4) Laboratory and pilot plant equipment, including hoods, glove
boxes, test cells, and other equipment
(5) Aerosol filling rooms

The suppression system shall be of a design that has been tested
under deflagration conditions to verify performance.
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Evaluate Design Considerations of
Deflagration Control by Passive Isolation

(2) Passive float valve
(3) Material chokes (rotary valves)
(4) Static dry flame arresters
(5) Hydraulic (liquid seal)-type flame arresters
(6) Liquid product flame arresters
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Evaluate Design Considerations of
Deflagration Control by Vents

having jurisdiction, the risk of injury from flame, hot gases, hot
particles, or projectiles.

The vents may impact the structural steel supports of enclosures due
to overturning moments
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Process Hazard Analysis-
Explosion Scenarios

0 gation of a
normal operating conditions, or shutdown.

* Each building p ining a ible dust in sufficient quantity
or conditions to support the propagation of a flame front under conditions of
a production upset or single equipment failure.
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Process Hazard Analysis-
Sources of Ignition

* Anti-static clothing
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Process Hazard Analysis-
Fire Scenarios

The fuel object that can produce a deep-seated fire during startup, normal
operating conditions, or shutdown.

The fuel object that can produce a deep-seated fire under conditions of a
production upset or single equipment failure
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Process Hazard Analysis-
Sources of Ignition

* Exothermicreactions
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Process Hazard Analysis-
Sources of Fuel

* Material not captured by filtration system hoods
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Process Hazard Analysis-
Sources of Fuel

Process Hazard Analysis —
Sources of Ignition

¢ Anti-static clothing
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Process Hazard Analysis —
Sources of Ignition

Cell 864-373-3799
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