Hazards Identification




Hazards Identification

»

ldentify the hazards and reduce the risk well in advance
of an accident.

Each process the following questions must be asked:

1. What are the hazards?
2. What can go wrong and how?
3. What are the chances?

4. What are the consequences?

The first question represents hazard identification. The
last three questions are associated with risk assessment

combined category called hazard evaluation

Risk assessment procedure that determines probabilities
Is frequently called probabilistic risk assessment (PRA)

Whereas a procedure that determines probability and
consequences is called guantitative risk analysis (QRA).
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Hazards identification and risk assessment
procedure

Modify:

* Procass or Plant

* Process Operation

* Emergency Response
'L\-oma
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Hazard identification and risk assessment

» hazard identification methods described as:

> Process hazards checklists: list of items and possible
problems in the process must be checked

o Hazards surveys: This can be as simple as an inventory of

hazardous materials, can be as detailed as the Dow
Indexes.

(The Dow indexes are a formal rating system, much like an income
tax form, that provides penalties for hazards and credits for safety
equipment and proceduresS)

- Hazards and operability (HAZOP) studies:

Various events are suggested for a specific piece of equipment
with the participants determining whether and how the event
could occur and whether the event creates any form of risk.
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Hazard identification and risk assessment

Safety review: Formal type of HAZOP study.

The results are highly dependent on the experience
and synergism of the group reviewing the process

Process Hazards Checklists

This checklist might contain the following items:
* Check oil in engine
» Check air pressure in tires
» Check fluid level in radiator
« Check air filter
* Check fluid level in windshield washer tank
» Check headlights and taillights
» Check exhaust system for leaks
* Check fluid levels in brake system
« Check gasoline level in tank
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Typical process safety checkiiSt
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Typical process safety checklist

» Checklists should be applied only during the preliminary
stages of hazard identification

» Checklists are most effective in identifying hazards
arising from process design, plant layout, storage of
chemicals, electrical systems, and so forth.

Hazards Surveys:

» As simple as an inventory of hazardous materials in a
facility or

» As complicated as a rigorous procedure such as the
Dow Fire and Explosion Index (F&EI)

» and the Dow-Chemical Exposure Index (CEl), which are
two popular forms of hazards survey



Hazards Surveys

» The Dow F&EI is designed for rating the relative hazards
with the storage, handling, and processing of explosive
and flammable materials.

» mostly independent of judgmental factors

» The form shown in Figure consists of three columns of
numbers.

o The first column is the penalty column. Penalties for various
unsafe situations are placed in this column.

> second column contains the penalty actually used. This allows for
a reduction or increase in the penalty based on extenuating
circumstances not completely covered by the form.

> In the event of uncertainty here, the complete penalty value from
the first column is used

> The final column is used for computation.
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Form used in the Dow Eiréand
Explosion Index

FIRE & EXPLOSION INDEX
LOSS CONTROL CREDIT FACTORS
. Process Control Credit Factor (C)
s
| 098 |

Loss Control Crodit Factor.......

. Actual Maximum Probable Property Damage

10. Business interruption — (BI), .......eeeeererenis




Hazards Surveys

>

The first step in the procedure is to conceptually divide
the process into separate process units. A process unit is
a single pump, a react

The next step is to determine the material factor (MF) for
use or, or a storage tank.

Higher the value of the MF, the more flammable

The general process hazard factor (F1) and special
process hazard factor (F2)

Multiplied together to produce a unit hazard factor (F3)

The Dow F&EI is computed by multiplying the unit
hazard factor by the MF
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Hazards Surveys

The next step Is to determine the general process hazards.
Penalties are applied for the following factors:

(¢]

(¢]

Exothermic reactions that might self-heat
Endothermic reactions that could react because of an external heat
source such as a fire

Material handling and transfer, including pumping and connection of
transfer lines

Enclosed process units preventing dispersion of escaped vapors
Limited access for emergency equipment
Poor drainage of flammable materials away from the process unit

Material Dow
Compound factor Fire and Degree of
iﬂe“ﬂflne ;E 1-60 Light
cetylence 61-96 Moderate
Benzene 16 97-127 Intermediate
Bromine 1 128-158 Heavy
1.3-Butadiene 24 159 and above Severe
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Penalties for special process hazards

1. Toxic materials, which could impede fire fighting

2. Less than atmospheric pressure operation with a risk of outside
air entering

3. Operation in or near the flammable limits
4. Dust explosion risks
5. Higher than atmospheric pressure

6. Low-temperature operation with potential embrittlement/ ductility
of carbon steel vessels

7. Quantity of flammable material
8. Corrosion and erosion of process unit structures
9. Leakage around joints and packings
10. Use of fired heaters, providing a ready ignition source

11. Hot oil heat exchange systems where the hot oil is above its
ignition temperature

_Large rotating equipment, including pumps and compressors
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