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Minimize

Did You Know?

ISD strategies include:

Figure 1. An example sampling procedure (not from = Minimize/Eliminate—Eliminate hazardous material or activity. Reduce
the incident below)* . .

inventory of hazardous materials or energy.
Alkylation is a chemical reaction where an alkyl = Substitute—Replace a hazardous material or process with an alternative
group is transferred to a molecule. A plant catalytic that reduces or eliminates the hazard
alkylation reactor produced a mixture of three = Moderate—Use dangerous materials in a less dangerous form or under
compounds (ortho, meta, and para isomers). The less severe conditions.
prOdUCt CompOSition is a critical SpeCiﬁCﬂtion that ] S|mp||fy_DeS|gn|ng processes, equipment, and procedures to
needs to be monitored. Sampling was done twice a eliminate unnecessary complexity.

day (once per shift) at the reactor outlet. The sample .
was hot and contained hazardous materials. The
sampling process had resulted in first aid incidents.

ISD is not just for design. ISD principles are applicable across the life
cycle of a chemical process. A process or a procedure can be simplified,
a hazardous material may be eliminated or replaced with safer material

Engineers looked at the statistical quality control data anytime from pilot plant to production.

for that sample. The results were consistent. They did What Can You Dor)

not vary much if the raw material quality and reactor
temperature and pressure were maintained. The plant = When you participate in an activity that results in the identification of

applied inherently safer design (ISD) to that hazards and safeguards — a Process Hazard Analysis (PHA), incident
operation. Reactor sampling was reduced from twice investigation, pre-startup safety review, job safety analysis (JSA), a
a day to once a week (ISD — Minimize). They also plant safety review, look for opportunities to apply ISD principles to
instituted a practice to take additional samples when eliminate or reduce hazards rather than immediately looking for
there were process upsets, changes in raw material safeguards.

quality, or when there was a replacement of the
catalyst. This resulted in waste reduction, cost
reduction, and minimized the exposure to hazardous
materials for personnel who took the samples and
analyzed them. At the same time, they did not
compromise the product quality.

= Ensure that any ISD options identified are reviewed using your plant
Management of Change (MOC) procedures before implementing them.
Any change, even one which is intended to eliminate or reduce hazards,
has the potential to introduce new hazards or increase the magnitude of
other existing hazards.

= Reference: Ganeshmani N. Inherently safer design: Success stories. Process Saf Prog. 2025;
1-7. doi:10.1002/prs.70007

Inherently safer — eliminating hazards rather than managing them!

©AIChE 2026. All rights reserved. Reproduction for non-commercial, educational purposes is encouraged. However, reproduction for any commercial
purpose without express written consent of AIChE is strictly prohibited. Contact us at ccps _beacon@aiche.org or +1 646-495-1371.



mailto:ccps_beacon@aiche.org
http://aiche.org/ccps
https://www.aiche.org/ccps
http://www.dekra.us/process-safety
https://www.dekra.us/en/process-safety/
http://www.aiche.org/ccps/process-safety-beacon
https://doi.org/10.1002/prs.70007

