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Highest—the first
line of defense

Level of
Prevention

Effectiveness |Most Effective

last line of
defense

Least Effective

To eliminate hazards

To further minimize and control hazards

To protect when
higher level
systems fail

Technical

Enclosures, Barriers
and Containment

Inspection and
Design and Testing
Engineering of
Equipment, Processes
and Software

Relief and Check
Valves

Maintenance

Quality Control
Management of
Change (MOC)**

Shutdown and
Turnarounds and {solation Devices
Overhauis
Chemical Selection and

Substitution

Fire and Chemical
Suppression
Devices

Mechanical Integrity

EXAMPLES OF
SAFETY SUB-
SYSTEMS**

Safe Siting

Work Environment (i

Organizational
(must address a
root cause)

Staffing g

Skills and
Qualifications g

Management of
Personnel Change
(MOPC)

Work QOrganization and
Schedulingp

Workioad

Allocation of
Resources
Buddy System

Codes, Standards, and
Policies**

Moﬁitors

Process Alarms
Facility Alarms
Community Alarms

Emergency
Notification Systems

Operating Manuals
and Procedures

Process Safety
information

Process, Job and
Other Types of
Hazard Analysis

Permit Programs
Emergency

Preparedness and
Response

Training

Information
Resources

Communications

Investigations and
Lessons Learned

Pre-Startup Safety
Review

Personal Decision-
making and Actions
HF

Personal Protective
Equipment and
Devices g

Stop Work Authority

HF - Indicates that this sub-system is often included in a category called Human Factors.

* There may be additional subsystems that are not included in this chart. Also, in the workplace many subsystems are interrelated.

be clear that an issue belongs to one subsystem rather than another.

it may not always

** The Codes, Standards and Policies and Management of Change subsystems listed here are related to Design and Organization. These
subsystems may also be relevant to other systems; for example, Mitigation Devices. When these subsystems relate to systems other than Design
and Organization, they should be considered as part of those other system, not Design and Organization.
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