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Introduction

Aboveground storage tanks (ASTs) are the backbone of the oil, gas, petrochemical, and bulk liquid industries. 

Whether they hold crude oil, refined products, chemicals, or water, these structures must remain safe, reliable, and 

compliant throughout their service life. The American Petroleum Institute (API) has long set the benchmark for 

industry best practices, and one of its most influential documents is API Standard 653, which governs the

inspection, repair, alteration, and decommissioning of ASTs. This article dives deep into the core principles of API

653, explains how to implement its requirements, and highlights real �world scenarios where adherence to the

standard has saved time, money, and lives.

What Is API Standard 653?

History and Development

API Standard 653 was first published in 1987 as a response to growing concerns about tank integrity and

environmental safety. Over the decades, it has evolved through multiple revisions—most recently in 2018—to

incorporate advances in materials science, inspection technology, and regulatory expectations. The standard’s

longevity reflects its robustness and the industry’s trust in its guidance.

Scope and Application

API 653 applies to all aboveground storage tanks that were designed, constructed, or modified before the

standard’s effective date. It covers tanks of all shapes—cylindrical, rectangular, spherical, and irregular—regardless

of their intended contents. The standard is relevant to owners, operators, maintenance personnel, and third �party

inspectors, ensuring a unified approach to tank safety.

Key Components of the Standard

•  Inspection: Regular, systematic examinations of tank structure, welds, and corrosion.

•  Repair: Procedures for patching, welding, and replacing damaged sections.

•  Alteration: Guidelines for modifications such as adding equipment or changing tank geometry.

•  Decommissioning: Steps for safely removing or repurposing tanks no longer needed.

•  Documentation: Comprehensive record �keeping to track inspections, repairs, and alterations.

Inspection Procedures Under API 653

General Inspection Requirements

Inspection is the first line of defense against failure. API 653 mandates that each tank undergo a visual inspection

at least annually, with more frequent checks for high �risk tanks. Inspectors must evaluate:

•  External and internal weld integrity

•  Corrosion levels on shell, roof, and internal surfaces

•  Integrity of supports, legs, and foundations

•  Condition of tanks’ ancillary equipment (valves, pumps, instrumentation)

Detailed Inspection Techniques



Beyond visual checks, the standard prescribes a range of non �destructive testing (NDT) methods:

1.  Magnetic Particle Inspection (MPI): Detects surface and near �surface discontinuities in ferrous materials.

2.  Radiographic Testing (RT): Provides internal view of welds and structural elements.

3.  Ultrasonic Thickness (UT): Measures remaining wall thickness to assess corrosion damage.

4.  Leakage Detection: Employs pressure decay or acoustic methods to locate leaks.

Documentation and Reporting

All inspection findings must be documented in a Tank Inspection Report (TIR). The report should include:

•  Tank identification and location

•  Inspection date, inspector credentials, and method used

•  Photographic evidence of defects

•  Quantitative measurements of corrosion, weld defects, and other anomalies

•  Recommended corrective actions with priority levels

Repair Guidelines According to API 653

Repair Methodologies

When a defect exceeds the acceptable threshold, API 653 outlines a structured repair pathway:

1.  Assessment: Determine the defect’s size, location, and impact on tank integrity.

2.  Selection of Repair Technique: Choose between patching, welding, or replacing the affected area.

3.  Preparation: Clean, degrease, and remove corrosion or scale from the repair zone.

4.  Execution: Follow welding or fabrication procedures that meet the standard’s quality criteria.

5.  Post �Repair Inspection: Re �inspect the repaired area using appropriate NDT methods to confirm compliance.

Materials and Welding Practices

All repair materials must match the tank’s original specifications or be approved by the inspector. Welding

procedures must adhere to:

•  Pre �heat and post �heat temperatures suitable for the alloy.

•  Proper shielding gas composition and flow rates.

•  Filler metal selection that matches the base metal’s chemical composition.

•  Weld bead geometry that preserves the structural integrity of the tank.

Quality Assurance and Inspection of Repairs

API 653 stresses that repair quality is as critical as the repair itself. Inspectors should verify:

•  Proper weld joint design and execution.

•  Absence of cracks, porosity, or slag inclusions.

•  Correct thickness and surface finish of the repaired section.

•  Documentation of repair procedures, materials used, and inspection results.

Alteration and Decommissioning

Alteration Processes

Alterations—such as adding a new vent, installing a secondary containment system, or changing tank geometry—

must be carefully planned. The standard requires:

•  Pre �alteration design review and structural analysis.



•  Approval from a qualified inspector before work begins.

•  Use of materials that match or exceed the original tank’s specifications.

•  Post �alteration inspection to confirm the modification’s integrity.

Decommissioning Procedures

When a tank is no longer needed, API 653 provides a step �by �step guide for safe decommissioning:

1.  Removal of Contents: Safely evacuate and treat any hazardous materials.

2.  Tank Cleaning: Remove residual deposits to prevent contamination.

3.  Structural Assessment: Determine whether the tank can be repurposed or must be demolished.

4.  Demolition or Repurposing: Execute the chosen path while meeting environmental regulations.

5.  Final Documentation: Record all decommissioning activities and obtain clearance from regulatory bodies.

Compliance and Certification

Role of Certified Inspectors

API 653 inspectors must hold a valid API 653 Inspector Certificate. They are responsible for:

•  Conducting inspections and repairs according to the standard.

•  Maintaining up �to �date knowledge of revisions and best practices.

•  Ensuring that all documentation meets regulatory requirements.

Audit and Verification

Periodic audits—internal or external—help verify that inspection and repair processes remain compliant. Audits

typically evaluate:

•  Accuracy and completeness of inspection reports.

•  Adherence to repair and alteration procedures.

•  Effectiveness of corrosion protection programs.

•  Compliance with local, state, and federal regulations.

Common Challenges and Best Practices

Corrosion Management

Corrosion is the most frequent cause of tank failure. Effective strategies include:

•  Installing cathodic protection systems.

•  Applying corrosion �resistant coatings.

•  Regular UT measurements to monitor wall thickness.

•  Implementing a corrosion control plan that aligns with API 653.

Risk Assessment

Risk assessment is integral to prioritizing inspection and repair activities. A typical risk matrix considers:

1.  Probability of failure: Based on defect severity and environmental conditions.

2.  Potential impact: Environmental damage, safety hazards, and financial loss.

3.  Mitigation measures: Repair schedules, monitoring programs, and contingency plans.

Record Keeping

Robust documentation ensures traceability and regulatory compliance. Key record �keeping practices include:

•  Maintaining a centralized database of all inspection, repair, and alteration activities.



•  Using standardized forms and templates.

•  Archiving documents for a minimum of five years or as required by law.

•  Regularly reviewing records to identify trends and opportunities for improvement.

Case Studies and Real �World Applications

Case Study 1: Preventing a Major Leak in an Offshore Storage Facility

An offshore oil terminal faced a potential catastrophic leak due to corrosion under a steel roof. A routine API 653

inspection revealed a 5 mm loss in wall thickness at a critical junction. The maintenance team promptly performed a

weld repair using a pre �heat procedure that matched the tank’s alloy. Post �repair UT confirmed wall thickness

restoration, and the incident was averted. This case underscores the value of scheduled inspections and swift

corrective action.

Case Study 2: Successful Decommissioning of an Aging Chemical Tank
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