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Repair of Pressure Equipment and Piping ASME PCC-2-2015 Introduction to ASME PCC-2-2015 Repair of pressure equipment and piping
ASME PCC-2-2015 provides comprehensive guidelines for the repair, alteration, and re-rating of pressure equipment and piping systems
used across various industries such as chemical processing, power generation, and oil and gas. Published by the American Society of
Mechanical Engineers (ASME), PCC-2-2015 aims to ensure safety, reliability, and integrity of pressure-retaining components through a
standardized approach to repairs. This standard emphasizes the importance of proper planning, qualified personnel, suitable repair
techniques, and thorough documentation to minimize risks associated with pressure equipment failure. Scope and Purpose of ASME
PCC-2-2015 Scope ASME PCC-2-2015 covers the repair and re-rating of pressure equipment such as vessels, tanks, heat exchangers, and
piping systems that operate under pressure. It applies to: - Repairs of pressure-retaining components subjected to internal or external
pressure. - Alterations or modifications that change the original design or operating conditions. - Re-rating that adjusts the pressure or
temperature limits of existing equipment. - Temporary and permanent repairs, including weld repairs, composite repairs, and mechanical
repairs. Purpose The primary purpose of the standard is to establish a uniform methodology to: - Ensure the safety and integrity of repaired
equipment. - Minimize downtime and economic impact. - Provide guidance for qualified personnel involved in repairs. - Promote
documentation and record-keeping for traceability and future reference. Fundamental Principles of Repair According to PCC-2-2015 Safety
First Safety considerations underpin all repair activities. The standard mandates: - Conducting thorough risk assessments before starting
repairs. - Ensuring personnel are trained and qualified. - Using suitable protective equipment and safety procedures. - Verifying that repairs
do not compromise the safety of the equipment. Qualification of Personnel and Materials Qualified personnel should perform repairs,
utilizing approved procedures and materials. This includes: - Certified welders and inspectors. - Approved repair procedures aligned with
applicable codes. - Use of compatible and certified repair materials. Documentation and Quality Assurance A comprehensive documentation
process is essential. It involves: - Recording inspection data, repair procedures, and test results. - Maintaining records for traceability. -
Conducting inspections and tests to verify repair quality. Types of Repairs Covered in ASME PCC-2-2015 Weld Repairs Weld repairs are
common and include procedures such as: - Surface welding to restore material thickness. - Overlay welding for corrosion or erosion
protection. - Repair welding to address cracks, leaks, or damage. Mechanical Repairs Mechanical repairs involve: - Application of clamps,
sleeves, or wraps. - Mechanical reinforcement or patching. - Use of mechanical devices for temporary or permanent repair. Composite
Repairs These involve advanced materials such as fiber-reinforced polymers to: - Restore structural integrity. - Provide corrosion or erosion
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resistance. - Serve as an alternative to welding in certain cases. Temporary Repairs Temporary repairs aim to: - Maintain system operation
until permanent repair can be performed. - Include methods such as sealants, clamps, or patches. Repair Planning and Procedures Damage
Assessment Before any repair, a detailed assessment of the damage is essential. This includes: - Visual inspection. - Non-destructive testing
(NDT) methods such as ultrasonic testing, radiography, magnetic particle testing. - Evaluating the extent of corrosion, cracking, or
deformation. Repair Procedure Development Based on the assessment, a repair procedure should be developed that covers: - The scope of
work. - Material specifications. - Welding or mechanical repair techniques. - Post-repair testing and inspection requirements. Approval and
Documentation The repair plan must be reviewed and approved by qualified personnel or authorities. Documentation should include: - The
repair procedure specification. - Material certifications. - Inspection and test reports. - Certification of compliance and approval. Repair
Techniques and Methods Welding Repairs - Weld Procedure Qualification: Ensuring welding procedures meet ASME boiler and pressure
vessel codes. - Preparation: Surface cleaning and preparation to remove corrosion, scale, or contaminants. - Execution: Skilled welders
perform the repair following approved procedures. - Post-Weld Inspection: Non-destructive testing to verify weld integrity. Mechanical
Repairs - Clamps and Sleeves: Designed to fit the damaged section for immediate sealing or reinforcement. - Patches and Wraps:
Fabricated from compatible materials, secured mechanically or with adhesives. - Application: Proper surface preparation and installation
procedures are crucial for effectiveness. Composite and Polymer Repairs - Material Selection: Based on operating conditions and
compatibility. - Surface Preparation: Cleaning and roughening the surface. - Application: Following manufacturer instructions for layering
and curing. Testing and Inspection Post-Repair Ensuring the success of a repair involves comprehensive testing such as: - Visual inspection.
- Non-destructive testing (ultrasound, radiography, magnetic particle, dye penetrant). - Pressure testing (hydrostatic or pneumatic) to verify
leak-tightness and structural integrity. - Dimensional checks to confirm compliance with specifications. Documentation and Certification
Complete and accurate documentation is vital. It includes: - Repair procedures and qualification records. - Inspection and testing reports. -
Material certificates. - Final certification indicating approval for service continuation. Proper documentation facilitates future inspections,
audits, and potential re-inspections, and is often required for regulatory compliance. Special Considerations in Repair of Pressure
Equipment and Piping Repairability Assessment Not all damage is repairable. Factors influencing repairability include: - Extent of corrosion
or cracking. - Material properties. - EQuipment age and service history. - Impact on pressure integrity and safety. Re-rating of Equipment
Re-rating involves modifying the operating limits based on repairs or assessments. It requires: - Structural integrity verification. - Load and
stress analysis. - Compliance with applicable codes and standards. Environmental and Regulatory Compliance Repairs must adhere to
environmental regulations and industry standards. This includes: - Proper disposal of waste materials. - Use of environmentally friendly
materials where possible. - Compliance with local regulatory authorities. Challenges and Best Practices in Repair Activities Challenges -
Ensuring repairs do not compromise safety. - Access limitations in complex geometries. - Material compatibility issues. - Maintaining
compliance with evolving standards. Best Practices - Engage qualified personnel with experience. - Follow a detailed repair plan approved
by authorities. - Use validated repair techniques and materials. - Conduct thorough testing and inspections. - Maintain comprehensive
records. Conclusion The repair of pressure equipment and piping according to ASME PCC-2-2015 is a critical aspect of maintaining the



safety, reliability, and longevity of pressure-retaining systems. By adhering to the standard’s guidelines, industry professionals can ensure
repairs are performed effectively, minimizing risks and ensuring compliance with regulatory and safety standards. Proper planning,
qualified personnel, suitable repair techniques, rigorous testing, and meticulous documentation are the pillars of successful pressure
equipment repair activities under this comprehensive standard. Ultimately, the goal is to extend the service life of pressure equipment
while maintaining the highest safety and performance standards.

Repair of Pressure Equipment and Piping ASME PCC-2:2015
Introduction

The integrity and safety of pressure equipment and piping are paramount in industries ranging from oil and gas to chemical processing and
power generation. Ensuring that these critical components operate reliably without leaks, failures, or unsafe conditions requires adherence
to rigorous repair standards. The ASME PCC-2:2015 (Repair of Pressure Equipment and Piping) is a comprehensive standard developed by
the American Society of Mechanical Engineers (ASME) that provides detailed guidelines for repairing pressure equipment and piping
systems. This article offers an in-depth exploration of ASME PCC-2:2015, its scope, key provisions, and practical applications, serving as an
expert review for engineers, inspectors, and maintenance professionals.

Overview of ASME PCC-2:2015

ASME PCC-2:2015 is part of a series of standards that address repair and replacement of pressure equipment and piping. Its main goal is to
ensure safety, reliability, and regulatory compliance during repairs, whether they are minor repairs or major alterations. The 2015 edition
emphasizes risk-based decision-making, materials selection, repair methods, and post-repair testing.

This standard applies to a wide range of pressure-retaining components, including vessels, piping, boilers, heat exchangers, and other
pressure boundary elements. It provides guidance for repairs involving welding, mechanical fastening, plating, and other repair techniques,
along with requirements for documentation, inspection, and qualification.

Scope and Application
What Does PCC-2 Cover?

1. Repairs of Pressure Equipment and Piping: Addressing both permanent and temporary repairs.
2. Types of Damage and Defects: Corrosion, erosion, cracks, gouges, dents, and other forms of deterioration.
3. Repair Techniques: Welding, bolting, cladding, overlays, mechanical fastening, and more.
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4. Materials and Compatibility: Ensuring repair materials match or are compatible with original materials.
5. Post-Repair Testing: Hydrostatic, pneumatic, or nondestructive evaluation (NDE) methods.
6. Documentation and Certification: Records of repair procedures, inspections, and approvals.

When Is PCC-2 Applicable?

When equipment or piping has sustained damage or deterioration that could compromise safety.
During scheduled repairs, modifications, or upgrades.

For emergency repairs following accidental damage or failure.

When regulatory agencies or codes specify adherence to ASME standards.
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Fundamental Principles of Repair According to PCC-2:2015

Risk Management: Before any repair, a thorough assessment of the damage, service conditions, and potential failure modes must be
conducted. The goal is to mitigate risk while restoring integrity.

Compliance with Original Code and Standards: Repairs should conform to the original design codes, applicable standards, and manufacturer
specifications unless otherwise justified.

Material Compatibility: Repair materials must match or be compatible with existing materials to prevent issues like galvanic corrosion or
differing thermal expansion.

Qualification of Repair Procedures and Personnel: Welding procedures, repair techniques, and personnel must be qualified per recognized
standards such as ASME Section IX.

Verification and Testing: Complete inspections and testing post-repair are essential to confirm the repair's effectiveness and safety.
Repair Methods Described in PCC-2:2015

The standard provides detailed guidance on various repair techniques, tailored to the type and severity of damage.

Welding Repairs

1. Welded Overlay: Applying a clad or weld overlay to restore wall thickness or isolate corrosion.
2. Full Penetration Welds: For cracks or holes, ensuring complete fusion and proper weld quality.
3. Fillet and Butt Welds: Suitable for repairs involving patching or joint reinforcement.



4. Welding Process Selection: Shielded Metal Arc Welding (SMAW), Gas Tungsten Arc Welding (GTAW), Gas Metal Arc Welding (GMAW),
etc., chosen based on material and service conditions.

Mechanical Repairs

1. Clamps and Mechanical Fasteners: Temporary or permanent solutions for leaks or cracks.
2. Sleeves and Wraps: Mechanical reinforcement around damaged sections.
3. Pins and Bolted Repairs: Suitable for small cracks or holes where welding is impractical.

Surface Treatments and Overlays

1. Cladding: Applying corrosion-resistant materials over damaged surfaces.
2. Spray or Brush Coatings: For minor corrosion or surface defects.
3. Plastic or Metal Overlays: For localized repairs.

Non-Destructive Inspection (NDI)

Ultrasonic testing
Radiography

Magnetic particle testing
Dye penetrant testing
Visual examination
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The appropriate NDI method depends on the nature of the defect, material, and repair type.
Qualification and Certification of Repair Procedures

Procedure Qualification: Repair procedures must be qualified through testing and demonstration that they produce sound, reliable repairs.
This includes welding procedure qualification (WPQ) in accordance with ASME Section IX.

Personnel Qualification: Welders, inspectors, and other personnel involved in repairs must be certified per relevant standards, such as
ASME Section I1X or API standards.

Material Certification: All repair materials and consumables should be certified to meet applicable specifications (e.g., ASME SA or ASTM
standards).
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Documentation and Record-Keeping

Proper documentation is critical for traceability, regulatory compliance, and future reference. The standard emphasizes maintaining records

of:
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Damage assessment reports

Repair procedures and qualifications
Inspection reports and test results
Material certifications

Post-repair testing outcomes
Certification of personnel involved

This comprehensive documentation ensures the repair process can be audited and verified, and it supports ongoing integrity management.

Post-Repair Testing and Inspection

Post-repair testing ensures the integrity and safety of the repaired component. Techniques include:
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Hydrostatic Testing: Filling the repaired section with water and pressurizing to test for leaks and strength.
Pneumatic Testing: Using air or inert gases under pressure; suitable for certain applications but involves higher risk.
Nondestructive Testing: To detect subsurface flaws, cracks, or incomplete fusion.

Visual Inspection: Confirming proper surface finish, weld quality, and absence of defects.

The selection of testing methods depends on the repair type, component size, service conditions, and regulatory requirements.

Special Considerations for Piping Repairs

Piping systems pose unique challenges due to their continuous nature and operational demands. PCC-2 advises:

1.

Temporary vs. Permanent Repairs: Temporary repairs may be acceptable for short durations but should be replaced with permanent
solutions as soon as practical.

Stress Analysis: Repaired piping must be evaluated for residual stresses and deformation.

Support and Alignment: Ensuring proper support and alignment post-repair to prevent undue stress.

Flow Compatibility: Ensuring repairs do not adversely affect flow dynamics or cause turbulence.

Case Studies and Practical Applications



Case Study 1: Repair of Corroded Pressure Vessel Shell
A chemical plant identified significant corrosion on a pressure vessel shell, risking failure. Following PCC-2 guidelines:

Damage was assessed via ultrasonic testing.

A welded overlay was applied using a qualified welding procedure.
Post-repair hydrostatic testing confirmed no leaks.

Records were maintained, certifying compliance.
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Case Study 2: Piping Crack Repair Using Mechanical Clamp
An emergency leak was detected in a high-temperature piping line:

Mechanical clamps were applied as a temporary repair.
Inspection confirmed the clamp's adequacy.
A permanent repair involving welding was scheduled.

PN

Post-weld inspection verified integrity.
Advantages and Limitations of PCC-2:2015
Advantages:

Provides comprehensive, risk-based guidance.
Enhances safety and reliability.

Facilitates regulatory compliance.

Supports a wide range of repair techniques.
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Limitations:

1. Requires skilled personnel and qualified procedures.
2. May involve significant planning and documentation.
3. Not always applicable for catastrophic failures requiring immediate action.

Final Thoughts

The ASME PCC-2:2015 standard is an invaluable resource for ensuring that repairs to pressure equipment and piping are performed safely,
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effectively, and in compliance with industry best practices. Its detailed guidance on repair techniques, qualification, testing, and
documentation helps prevent failures, extend equipment life, and uphold safety standards.

Proper implementation of PCC-2 principles requires a combination of technical expertise, rigorous planning, and disciplined execution. As
industries continue to demand higher safety and reliability standards, adherence to PCC-2:2015 remains a cornerstone of effective pressure
equipment maintenance and repair programs.
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Final Note

Investing in proper repair practices based on ASME PCC-2:2015 not only ensures compliance but significantly enhances the safety,
longevity, and performance of pressure equipment and piping systems—fundamental to operational excellence in critical industries.

Questions & Answers About repair of pressure equipment and piping
asme pcc 2 2015

No Question Answer

1 What is the primary focus of ASME PCC-2-2015 | ASME PCC-2-2015 provides guidelines for the repair, alteration, and rerating of
in the context of pressure equipment repair? pressure equipment and piping systems to ensure safety, integrity, and
compliance with code requirements.

2 How does ASME PCC-2-2015 differentiate The standard defines repair as restoring equipment to its original condition,
between repair, alteration, and rerating of alteration as any change that modifies the equipment's design or operating
pressure equipment? conditions, and rerating as changing the pressure or temperature ratings based

on the repair or alteration.




3 What types of repairs are covered under ASME | The standard covers various repairs including welding repairs, mechanical
PCC-2-2015 for pressure piping? repairs, corrosion mitigation, and component replacements, ensuring they meet
safety and integrity requirements.

4 Are non-welded repairs, such as mechanical or | Yes, ASME PCC-2-2015 includes guidelines for both welded and non-welded
chemical methods, addressed in ASME repairs, such as mechanical repairs, chemical cleaning, and other methods,
PCC-2-20157 provided they meet specified acceptance criteria.

5 What are the qualification requirements for Personnel must be qualified through training, experience, and certification to
personnel performing repairs as per ASME perform specific repair activities, ensuring they understand the standards and
PCC-2-20157? safety procedures outlined in PCC-2-2015.

6 How does ASME PCC-2-2015 ensure the The standard mandates proper assessment, nondestructive testing, and
integrity of pressure equipment after repair? inspection procedures post-repair to verify that the equipment maintains its

integrity and complies with design specifications.

7 What documentation is required when Detailed records including repair procedures, qualification of personnel,
performing repairs on pressure equipment inspection reports, nondestructive testing results, and compliance certification
according to ASME PCC-2-20157? are required for traceability and verification.

8 Can repairs performed under ASME Yes, repairs can be part of rerating activities, but they must be evaluated to
PCC-2-2015 be used to rerate pressure ensure the equipment can safely operate at new conditions, with proper
equipment, and what considerations are assessment, testing, and documentation to support rerating decisions.
involved?

pressure vessel repair, piping repair standards, ASME PCC-2, pressure equipment maintenance, piping integrity, nondestructive testing,
weld repair procedures, pressure piping codes, equipment safety standards, repair welding techniques
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