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Practical Reliability Solutions

Industrial piping can fail due to various causes, and it's
crucial to prevent such failures to ensure the safety,
efficiency, and reliability of industrial processes. Here are
some common causes of industrial piping failures and
preventive measures, with bold highlights for emphasis:

1. Corrosion:

e Cause: Corrosion is a chemical reaction that occurs
when metal pipes are exposed to moisture, oxygen,
and other corrosive substances in the environment. It weakens the pipe material over time.

e Prevention: Implement corrosion-resistant materials, coatings, and linings. Conduct regular
inspections and maintenance to identify and replace corroded sections promptly.

2. Erosion:

e Cause: Erosion occurs when the flowing fluid carries abrasive particles that wear away the inner
surface of the pipe, leading to thinning and eventual failure.

e Prevention: Use erosion-resistant materials, install flow control devices (e.g., flow restrictors or
diffusers), and employ maintenance practices that minimize erosion.

3. Temperature Extremes:

e Cause: Rapid temperature changes can cause thermal stress, leading to pipe expansion or
contraction, which may result in fatigue or cracks.

e Prevention: Use expansion joints, insulation, and proper thermal design to accommodate
temperature fluctuations. Monitor and control temperature within safe limits.

4. Mechanical Damage:

e Cause: External forces, such as impact, vibration, or improper handling during installation or
maintenance, can cause physical damage to pipes.

e Prevention: Educate personnel on proper handling procedures, install protective barriers, and
conduct regular inspections for signs of mechanical damage.

5. High Pressure:
e Cause: Excessive pressure within the piping system can lead to ruptures or leaks.

e Prevention: Install pressure relief valves and pressure monitoring systems to maintain pressure
within safe limits. Regularly inspect and maintain pressure relief devices.
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6. Fatigue:

e Cause: Repeated loading and unloading cycles, such as those from pressure fluctuations, can
lead to fatigue failure over time.

e Prevention: Design piping systems with adequate fatigue resistance, conduct stress analysis, and
avoid unnecessary pressure fluctuations through system design or control measures.

7. Welding Defects:

e Cause: Poorly executed welds can contain defects like cracks, porosity, orincomplete
penetration, weakening the pipe's structural integrity.

e Prevention: Ensure welders are qualified, use proper welding techniques, and conduct non-
destructive testing (e.g., X-ray or ultrasonic inspection) to detect and repair defects.

8. Material Defects:

e Cause: Inherent material defects, such as impurities or manufacturing flaws, can compromise
the integrity of the piping.

e Prevention: Source materials from reputable suppliers, conduct material testing, and adhere to
industry standards for material quality and specifications.

9. Corrosion Under Insulation (CUI):

e Cause: Moisture can infiltrate insulation and cause corrosion on the pipe's surface, often
remaining hidden until significant damage occurs.

e Prevention: Use appropriate insulation materials and techniques, conduct regular CUI
inspections, and employ corrosion-resistant coatings or cladding.

10. Chemical Compatibility:

e Cause: Exposure to incompatible chemicals or substances can lead to corrosion, embrittlement,
or degradation of the pipe material.

e Prevention: Ensure that materials used in the piping system are compatible with the conveyed
fluids, and implement safeguards, such as chemical-resistant linings and regular chemical testing.

Preventive measures often involve a combination of material selection, proper design, regular
inspections, maintenance, and employee training. Additionally, adhering to industry standards and
regulations is essential for ensuring the long-term integrity of industrial piping systems.
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