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NEW QUESTION # 40 
A material had been oxidized many times, without incident, under an oxygen atmosphere in a small pilot plant vessel. While scaling
up to a larger vessel, the plant engineers decided they could improve gas/liquid contact by using a more efficient feed dispersing
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system. This dispersing system filled the reactor ' s vapor space with a fine combustible mist. Several hours after startup, the vessel
was ruptured by an internal mist explosion. The source of ignition was a small amount of catalyst left over from an earlier set of
experiments. This was a phenomenon that the engineers had not considered. Which of the following risk based process safety
elements could have helped prevent this incident? (Select all that apply)

A. Measurement and Metrics
B. Management of Change
C. Contractor Management
D. Process Knowledge Management
E. Emergency Management

Answer: B,D

Explanation:
The correct answers are B (Management of Change) and D (Process Knowledge Management) because this incident was caused
by unrecognized hazards introduced during scale-up and process modification .
Option B (Management of Change - MOC) is critical because the engineers introduced a new feed dispersing system , which
significantly altered the process by creating a combustible mist in the vapor space . According to CCPS, any change in equipment,
process conditions, or technology must undergo a formal MOC review to identify new hazards, evaluate risks, and implement
safeguards before startup. A proper MOC would likely have identified the explosion risk associated with mist formation in an
oxygen-rich environment.
Option D (Process Knowledge Management - PKM) is also essential because the hazard resulted from insufficient understanding of
the process chemistry and physical behavior , particularly mist explosibility and catalyst ignition potential. PKM ensures that
organizations maintain accurate knowledge of chemical reactivity, flammability limits, and scale-up effects.
Options A , C , and E are not directly related to preventing this type of incident. Measurement and metrics track performance,
contractor management is irrelevant here, and emergency management focuses on response rather than prevention.
This scenario highlights how scale-up changes can introduce new hazards , requiring both strong MOC and robust process
knowledge.

NEW QUESTION # 41 
During a field inspection of the process piping in a production unit, a section of piping is identified as containing a dead leg in which
stagnant liquid is trapped. It is determined that this dead leg branch line is used very infrequently. Assume that the plant is in a
location where winter temperatures drop below 20°F (-7°C) and summer temperatures can exceed 90°F (32°C). Which of the
following are valid process safety reasons to remove the line? (Select all that apply)

A. Stagnant liquids in piping could result in accelerated corrosion
B. The current position of the line may be a tripping hazard
C. Water could accumulate in the line and freeze during colder weather, potentially rupturing the piping
D. The cost of removing the line will be greater if done at a later time

Answer: A,C

Explanation:
The correct answers are B and D because they directly relate to process safety risks associated with mechanical integrity and loss of
containment .
Option B is correct because stagnant liquid in a dead leg can freeze in cold temperatures , especially below 20°
F. When water or process liquid freezes, it expands, which can lead to pipe rupture or cracking , creating a potential loss of
containment scenario. This is a well-recognized hazard in cold climates and is specifically addressed in CCPS guidance on
mechanical integrity and design for environmental conditions.
Option D is also correct because stagnant fluids promote localized corrosion mechanisms , such as pitting or microbiologically
influenced corrosion (MIC). Dead legs are particularly vulnerable because there is little or no flow , allowing corrosive species to
concentrate and degrade the pipe wall over time.
Option A is not a process safety reason-it is an economic consideration. Option C relates to occupational safety (trip hazard) , not
process safety.
CCPS emphasizes eliminating dead legs where possible because they are common sources of corrosion, blockage, and integrity
failure , all of which can lead to hazardous releases.

NEW QUESTION # 42 
The training for maintenance personnel only needs to cover the testing and maintenance procedures of the specific equipment they



service, true or false?

A. False
B. True

Answer: A

Explanation:
The correct answer is B (False) because CCPS emphasizes that maintenance personnel require comprehensive training beyond just
equipment-specific procedures .
While understanding testing and maintenance procedures is essential, maintenance personnel must also be trained in process safety
hazards, safe work practices, and the broader system in which the equipment operates
. This includes knowledge of hazardous chemicals, energy sources, isolation procedures (e.g., lockout/tagout), confined space entry,
and the potential consequences of equipment failure.
CCPS highlights that maintenance work often involves intrusive activities that can introduce significant risk, such as opening process
systems or bypassing safeguards. Therefore, personnel must understand not only
"how" to perform a task but also "why" it must be done safely and what could go wrong .
Additionally, training should include recognition of abnormal conditions, emergency response actions, and the impact of maintenance
on process safety systems . Limiting training only to procedures would leave critical knowledge gaps and increase the likelihood of
incidents.
Thus, effective maintenance training must ensure full competency in both technical tasks and process safety principles , aligning with
CCPS guidance for mechanical integrity and workforce competency.

NEW QUESTION # 43 
For a vapor explosion that occurs in a closed vessel, the amount of thermodynamic energy that ends up in the overpressure is
approximately:

A. 50%
B. 2%
C. 0%
D. 17.5%

Answer: A

Explanation:
The correct answer is B (50%) because in a closed or confined vessel , a much larger fraction of the released thermodynamic energy
is converted into pressure (overpressure) compared to unconfined conditions.
CCPS explains that the degree of confinement and congestion strongly influences explosion severity. In an unconfined environment ,
only a small fraction of energy (typically 2-5%) contributes to overpressure because gases can expand freely. However, in a closed
vessel , expansion is restricted, causing the energy released during combustion to be efficiently converted into pressure rise within the
vessel .
This leads to significantly higher pressures, often approaching the adiabatic constant-volume explosion pressure , where a large
portion of the energy contributes directly to overpressure. Values around 50% or higher are commonly used as engineering
approximations for confined systems.
Options A (2%) applies to unconfined vapor cloud explosions, while C (17.5%) may apply to partially congested systems. Option D
(0%) is incorrect since overpressure is the defining feature of an explosion.
CCPS highlights that confinement dramatically increases explosion severity , making proper design, relief systems, and hazard
analysis critical for vessels handling flammable materials.

NEW QUESTION # 44 
The risk of an incident is determined by considering its likelihood and:

A. Safeguards
B. Frequency
C. Probability
D. Consequence

Answer: D



Explanation:
The correct answer is A (Consequence) because, according to CCPS Risk-Based Process Safety (RBPS) principles, risk is defined
as a function of both likelihood (or frequency) and consequence (severity) . This relationship is fundamental to hazard identification
and risk analysis methodologies such as HAZOP, LOPA, and quantitative risk assessment (QRA).
Likelihood represents how often an event may occur, while consequence reflects the potential impact of that event, including effects
on people, environment, assets, and business. A high-risk scenario typically involves either a high likelihood, severe consequences,
or both.
Option B (Probability) and D (Frequency) are closely related to likelihood and therefore do not complete the definition-they are
essentially components of the same side of the risk equation. C (Safeguards) are measures used to reduce either likelihood or
consequence but are not part of the definition of risk itself.
CCPS emphasizes that effective risk management requires evaluating both dimensions. For example, even a low-probability event
may require strong controls if the consequences are catastrophic. This dual consideration supports prioritization of hazards and the
design of appropriate layers of protection to reduce overall risk to tolerable levels.

NEW QUESTION # 45
......
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