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Introduction to Chemical Plant Safety
Purpose: Provide a concise, easy?to?read overview of the fundamental concepts, objectives, and
practices that underpin safe operation of chemical processing facilities.

1. Why Safety Matters in Chemical Plants

Reason Explanation
Human health Prevent injuries, acute poisoning, chronic illnesses.
Environmental

) Avoid releases of toxic, flammable, or persistent chemicals.
protection

o Reduce downtime, equipment damage, legal penalties, insurance
Economic impact .
costs.

Meet laws (e.g., OSHA, EPA, REACH, Seveso?lll) and industry

Regulatory compliance
standards.

Corporate reputation Maintain stakeholder trust and market competitiveness.

2. Core Safety Concepts

Concept Definition Typical Application

Systematic detection of potential sources _
o ) ) HAZOP, What?If, Checklist
Hazard Identification of harm (materials, equipment,

surveys.
processes).
) Evaluation of likelihood & severity of Risk matrices, Layer of
Risk Assessment ) . . :
identified hazards. Protection Analysis (LOPA).
Inherently Safer Engineering choices that eliminate or Substitution, minimisation,
Design (ISD) reduce hazards at the source. moderation, simplification.

Safety Integrity Level Quantified reliability requirement for safety Functional safety standards
(SIL) ?instrumented functions. (IEC?61511).

Process Safety Integrated management system covering OSHA?1910.119, EU
Management (PSM)  design, operation, and maintenance. Seveso?lll, APl RP?752.
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Concept Definition Typical Application
Occupational Safety & Protection of workers from everyday PPE, ergonomics, training,
Health (OSH) workplace hazards. incident reporting.

3. Major Hazard Categories in Chemical Plants

Category Typical Hazards
Flammable / VOCs, gases, dust,
Explosive aerosols.

_ ) Acids, bases, cyanides,
Toxic / Corrosive
heavy metals.

Reactive / Peroxides, nitrates,
Energetic organometallics.
Pressurized Boilers, reactors, storage
Systems vessels.

_ Waste streams, effluents,
Environmental o
emissions.

Control Strategies
Inerting, explosion venting, flash?point control,
intrinsically safe equipment.

Containment, material compatibility, respiratory
protection, emergency showers.

Temperature control, segregation, quench
systems, strict inventory limits.

Pressure relief devices, burst?disk sizing,
regular inspection.

Waste minimisation, treatment units, leak
detection, secondary containment.

4. Key Safety Management Elements

4.1. Process Safety Management (PSM) Elements

S e A

procedure).

Employee Participation — Safety committees, suggestion programs.

Process Hazard Analysis (PHA) — HAZOP, FMEA, Fault Tree Analysis.

Operating Procedures — Clear, step?by?step work instructions.

Training — Role?specific, refresher, emergency response.

Mechanical Integrity — Inspection, testing, preventive maintenance.

Management of Change (MOC) — Formal review of any modification (equipment, material,

7. Incident Investigation — Root?cause analysis, corrective actions, lessons learned.

8. Emergency Planning & Response — Facility?wide drills, coordination with local authorities.

9. Compliance Audits
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