Ensuring Chemical Plant Safety and Hazardous Material
Handling
Part 1: Dialogue

Scenario: A Chemical Engineer is monitoring and controlling chemical plant
safety and hazardous material handling with a colleague.

Characters:
. Olivia-Chemical Engineer

. Daniel-Colleague

Olivia: Safety is our top priority. Have you finished the latest HAZOP (Hazard
and Operability Study) for the new processing unit?

Daniel: Almost. We’ve identified a few potential risks in the system, especially
concerning flammable limits of some solvents.

Olivia: That’s a critical factor. If the concentration falls within the flammable
limits, a smallignition source could trigger a fire or explosion.

Daniel: Exactly. We’re working on improving the containment systems to
prevent leaks and minimize exposure risks.

Olivia: Good. Proper containment will also help meet Process Safety
Management (PSM) requirements and ensure compliance.

Daniel: Right. We’re also reviewing the explosion-proof equipment installed
in high-risk areas to ensure it meets the latest safety standards.

Olivia: That’s essential. Equipment in hazardous zones must be designed to
prevent sparks or heat buildup that could ignite flammable gases.

Daniel: We may need to upgrade some of the ventilation systems as well.
Better airflow can reduce vapor concentration and lower the risk of ignition.



Olivia: Agreed. I’ll schedule an inspection with the maintenance team to
check if any modifications are needed.

Daniel: Sounds good. Once we finalize the HAZOP report, we can implement
any additional safety measures to keep the plant secure.

Part 2: Comprehension Questions

1. What did Daniel identify as a potential risk in the system?
o (A) Low temperature fluctuations
o (B) Equipment overheating
o (C) Flammable limits of solvents
o (D) High water pressure levels

2. Why are containment systems important?
o (A) Theyincrease reaction speed.
o (B) They help reduce electricity usage.
o (C) They eliminate the need for explosion-proof equipment.
o (D) They prevent leaks and minimize exposure risks.

3. What is the purpose of explosion-proof equipment?
o (A) To speed up chemical reactions
o (B) To prevent sparks or heat buildup in hazardous areas
o (C)Toincrease production output
o (D) To improve water filtration efficiency

4. What will Olivia do next?
o (A) Conduct a training session for new employees

o (B) Schedule an inspection with the maintenance team



o (C) Replace all plant machinery

o (D) Shut down the plant for safety concerns

Part 3: Vocabulary Definitions

. HAZOP (Hazard and Operability Study) (/&% - B/EHFHE): A

systematic process used to identify potential hazards and operational
issues in a chemical plant.

. Process Safety Management (PSM) (7' 1 & A ZLEH): A set of

regulations and best practices designed to prevent hazardous chemical
releases.

. Flammable limits (5] X fB5%): The concentration range of a flammable

substance in air that can ignite if exposed to a heat source.

. Containment systems (¥ UiA® > X 7 L): Protective measures, such

as barriers and storage tanks, used to control hazardous substances and
prevent leaks.

. Explosion-proof equipment (Fi/&#%38): Machinery and tools designed

to prevent sparks, overheating, or ignition sources in environments with
flammable materials.

Part 4: Answer Key

1. What did Daniel identify as a potential risk in the system?
(C) Flammable limits of solvents

2. Why are containment systems important?

(D) They prevent leaks and minimize exposure risks.



3. What is the purpose of explosion-proof equipment?

(B) To prevent sparks or heat buildup in hazardous areas.

4. What will Olivia do next?

(A) Schedule an inspection with the maintenance team.



