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Postgraduate Certificate in Explosive Engineering

Safety and Risk Management in Explosive
Operations

**Acoustic Emission Testing (AET):**
A non-destructive testing method used to detect and locate damage in structures by analyzing high-
frequency stress waves generated by sudden release of energy from a localized source, such as a crack or
deformation.

**Related terms:** Non-Destructive Testing (NDT), Structural Health Monitoring (SHM)

**Concept:** Acoustic Emission Testing (AET) is a passive testing method, which means that it does not
require external excitation of the structure. AET is used for the detection, location, and evaluation of
damage in structures, such as pressure vessels, pipelines, storage tanks, and bridges. AET can detect
damage at an early stage, which allows for timely maintenance and repair, thus preventing catastrophic
failures.

**Challenges:** AET requires specialized equipment and trained personnel for data acquisition, processing,
and interpretation. The sensitivity of AET to environmental and operational noise can lead to false calls and
make it difficult to distinguish between real and spurious signals.

**Example:** AET has been used to detect and locate damage in pressure vessels in chemical plants, where
the risk of explosion is high. AET can detect the initiation and growth of cracks in the vessel walls and
provide early warning of potential failure.

**Blast Resistance:**
The ability of a structure to withstand the effects of an explosion, such as high pressure, impulse, and
fragmentation.

**Related terms:** Explosion-Resistant Design, Blast Loading, Structural Integrity

**Concept:** Blast resistance is an essential aspect of safety and risk management in explosive operations.
Explosions can cause significant damage to structures, leading to loss of life, property, and the environment.
Blast-resistant design involves the use of materials, structures, and systems that can absorb or dissipate the
energy of an explosion, thereby minimizing damage.

**Challenges:** Blast-resistant design requires a detailed understanding of the blast loading, the properties
of materials, and the behavior of structures under dynamic loads. The complexity of blast loading and the
non-linear behavior of structures make blast-resistant design a challenging task.

**Example:** Blast-resistant design has been used in the design of buildings, bridges, and other structures
located in areas with a high risk of explosion, such as chemical plants, oil refineries, and military
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installations.

**Confined Space:**
A space that is large enough for a person to enter and perform work but has limited means of entry or exit,
is not designed for continuous occupancy, and may contain a hazardous atmosphere or other serious safety
or health hazards.

**Related terms:** Permit-Required Confined Space, Atmospheric Testing, Ventilation

**Concept:** Confined spaces pose a significant risk to workers, who may be exposed to toxic gases, lack of
oxygen, or other hazards. Confined spaces must be identified, assessed, and controlled to ensure the safety
of workers.

**Challenges:** Confined spaces can be difficult to access and may require specialized equipment and
training for entry and rescue operations. The hazards in confined spaces can change rapidly, requiring
continuous monitoring and evaluation.

**Example:** Confined spaces are common in industries such as construction, mining, and manufacturing.
Examples of confined spaces include tanks, vessels, silos, and sewers.

**Detonation:**
A rapid chemical reaction that propagates through a medium with supersonic velocity, releasing a large
amount of energy in a short time.

**Related terms:** Deflagration, Detonation Velocity, Explosive Limits

**Concept:** Detonation is a highly destructive phenomenon that can cause significant damage to
structures and equipment. Detonation can occur in gases, liquids, and solids, and is often initiated by a
shock wave or a spark.

**Challenges:** Detonation is difficult to predict and control, and can occur suddenly and without warning.
The high pressure and temperature associated with detonation can cause severe damage to structures and
equipment.

**Example:** Detonation is a common phenomenon in the explosives industry, where it is used for
demolition, mining, and other applications.

**Dust Explosion:**
An explosion caused by the ignition of a cloud of combustible dust in air or other oxidizing medium.

**Related terms:** Combustible Dust, Dust Cloud, Explosion Venting

**Concept:** Dust explosions can occur in various industries, such as food processing, pharmaceuticals, and
mining. Dust explosions are caused by the accumulation of fine particles of combustible material, which can
be easily dispersed in air and ignited by a spark or a flame.

**Challenges:** Dust explosions can occur suddenly and without warning, causing significant damage to
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structures and equipment, and posing a risk to workers. Dust explosions can be prevented by controlling
the accumulation of dust, using explosion-resistant equipment, and implementing proper venting and
suppression systems.

**Example:** Dust explosions are a common hazard in the grain handling industry, where fine particles of
grain can accumulate and be easily dispersed in air.

**Engineered Wood Products (EWPs):**
Wood-based materials that are manufactured using adhesives, resins, or other binders to improve their
strength, durability, and performance.

**Related terms:** Oriented Strand Board (OSB), Medium Density Fiberboard (MDF), Plywood

**Concept:** Engineered wood products (EWPs) are used in various applications, such as construction,
furniture, and packaging. EWPs offer several advantages over solid wood, such as improved strength,
consistency, and dimensional stability.

**Challenges:** EWPs can be susceptible to moisture, which can cause swelling, warping, and delamination.
EWPs can also release volatile organic compounds (VOCs) and formaldehyde, which can pose a health risk
to workers and occupants.

**Example:** Engineered wood products are commonly used in the construction industry for flooring,
roofing, and wall sheathing.

**Explosion-Resistant Design:**
The use of materials, structures, and systems that can absorb or dissipate the energy of an explosion,
thereby minimizing damage.

**Related terms:** Blast Loading, Blast Resistance, Structural Integrity

**Concept:** Explosion-resistant design is an essential aspect of safety and risk management in explosive
operations. Explosion-resistant design involves the use of materials, structures, and systems that can absorb
or dissipate the energy of an explosion, thereby minimizing damage.

**Challenges:** Explosion-resistant design requires a detailed understanding of the blast loading, the
properties of materials, and the behavior of structures under dynamic loads. The complexity of blast loading
and the non-linear behavior of structures make explosion-resistant design a challenging task.

**Example:** Explosion-resistant design has been used in the design of buildings, bridges, and other
structures located in areas with a high risk of explosion, such as chemical plants, oil refineries, and military
installations.

**Explosive Atmosphere:**
A mixture of flammable substances with air, under atmospheric conditions, in which the substances are in
the form of gases, vapors, mists, or dusts.
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**Related terms:** Explosive Limits, Lower Explosive Limit (LEL), Upper Explosive Limit (UEL)

**Concept:** An explosive atmosphere can occur in various industries, such as oil and gas, chemicals, and
mining. Explosive atmospheres can be caused by the release of flammable gases, vapors, mists, or dusts,
which can be easily ignited by a spark or a flame.

**Challenges:** Explosive atmospheres can occur suddenly and without warning, causing significant damage
to structures and equipment, and posing a risk to workers. Explosive atmospheres can be prevented by
controlling the release of flammable substances, using explosion-proof equipment, and implementing
proper ventilation and suppression systems.

**Example:** Explosive atmospheres are a common hazard in the oil and gas industry, where flammable
gases and vapors can accumulate and be easily ignited.

**Explosive Limits:**
The lower and upper concentrations of a flammable substance in air, below and above which the mixture is
too lean or too rich to propagate a flame.
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