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Inspection Maintenance and the Root Causes of Failure A
Comprehensive Guide Maintaining the integrity of storage tanks 1is
paramount for safety and operational efficiency across various
industries from oil and gas to chemicals API 653 Inspection of
Aboveground Storage Tanks provides a comprehensive standard for
inspecting repairing and maintaining these vital assets This guide
delves into the intricacies of API 653 tank inspection highlighting
crucial maintenance practices and exploring the common causes of
tank failure Understanding API 653 API 653 isnt just a document its
a recognized industry best practice that dictates the procedures for
inspecting repairing and maintaining aboveground storage tanks It
outlines the methodology for identifying potential hazards and
ensuring the safe operation of these tanks emphasizing both internal
and external inspections depending on tank type age and operating
conditions The standard covers various aspects including Inspection
Planning Defining the scope frequency and methods of inspection
based on risk assessment Internal and External Inspections Detailed
procedures for both visual and nondestructive testing NDT methods
like ultrasonic testing UT magnetic particle testing MT and
radiographic testing RT Repair Procedures Guidelines for addressing
identified defects including welding patching and other remedial
actions Documentation and Reporting Maintaining comprehensive
records of inspections repairs and findings Common Causes of Tank
Failure Tank failure can have catastrophic consequences leading to
environmental damage financial Llosses and potential injuries
Understanding the root causes is essential for proactive maintenance
These include 2 Corrosion This is arguably the most prevalent cause
of tank failure Corrosion can be internal due to the stored product
or external due to environmental factors like soil conditions and
weather Different types of corrosion like pitting crevice corrosion
and stress corrosion cracking can affect different parts of the tank
Deterioration of Tank Materials Over time tank materials can degrade
due to age UV exposure and chemical attack This weakens the tank
structure increasing the risk of failure Improper Welding and
Fabrication Deficiencies in the initial construction or subsequent
repairs can lead to structural weaknesses and potential failure
points Settlement and Foundation Issues Uneven settlement of the
tank foundation can induce stress on the tank shell leading to
cracks and buckling Overfilling and Overpressurization Exceeding the
tanks design capacity can cause excessive stress and potential
rupture Lack of Proper Maintenance Neglecting routine inspections
and repairs allows minor issues to escalate into major problems
significantly increasing the risk of failure External Damage Impact
from vehicles equipment or natural disasters can cause significant
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damage to the tank shell API 653 Tank Maintenance Strategies
Proactive maintenance is key to preventing catastrophic tank
failures This involves Regular Inspections Following the guidelines
outlined in API 653 conducting both internal and external
inspections at predetermined intervals based on risk assessment This
includes visual inspections NDT assessments and gauging thickness
Corrosion Control Implementing appropriate corrosion mitigation
strategies such as cathodic protection coatings and lining systems
Regular monitoring of corrosion rates 1is crucial Foundation
Monitoring Regular inspections of the tank foundation to detect any
signs of settlement or movement Leak Detection Systems Installing
leak detection systems to identify and address leaks promptly
minimizing environmental impact and preventing further damage Proper
Drainage and Ventilation Ensuring proper drainage to prevent water
accumulation and adequate ventilation to prevent the buildup of
flammable or hazardous gases Record Keeping Maintaining detailed
records of all inspections repairs and maintenance activities This
provides valuable data for future planning and risk assessment
Practical Tips for Effective Tank Maintenance Develop a
comprehensive inspection plan This plan should specify the frequency
scope and methods of inspections taking into account tank age
material and stored product 3 Utilize qualified inspectors Ensure
that all inspections are conducted by certified and experienced
personnel who are familiar with API 653 standards Invest in advanced
NDT techniques Employ advanced NDT methods like UT MT and RT to
detect subtle flaws that may not be visible during visual
inspections Implement a robust repair program Address identified
defects promptly and effectively utilizing appropriate repair
techniques and materials Collaborate with industry experts Seek
advice from experienced engineers and contractors to ensure the
implementation of best practices Regularly update your knowledge
Stay updated on the latest industry standards and best practices to
ensure the safety and efficiency of your tank maintenance program
Conclusion Maintaining the structural integrity of aboveground
storage tanks is not just a regulatory requirement but a crucial
aspect of operational safety and environmental protection By fully
understanding the principles outlined in API 653 implementing
proactive maintenance strategies and addressing the root causes of
tank failure organizations can significantly reduce the risk of
catastrophic events and ensure the longterm sustainability of their
operations Investing in thorough inspections and preventative
maintenance is an investment in safety environmental responsibility
and longterm cost savings FAQs 1 How often should I inspect my tanks
according to API 653 API 653 doesnt prescribe a fixed inspection
frequency The frequency depends on several factors including tank
age material stored product and environmental conditions A riskbased
approach is recommended to determine the appropriate inspection
interval 2 What are the costs associated with API 653 inspections
Costs vary significantly depending on the tank size complexity
location and the extent of the inspection Factors like the need for
specialized equipment NDT testing and scaffolding all influence the
final cost 3 Can I perform API 653 inspections myself or do I need
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certified personnel While you might perform some preliminary visual
checks API 653 inspections require qualified and certified personnel
with specific training and experience in NDT techniques and tank
inspection procedures 4 What happens if my tank fails an API 653
inspection Failing an inspection indicates the presence of defects
that require immediate attention A detailed repair plan needs to be
developed and executed by qualified personnel followed by a
reinspection to confirm the 4 repairs effectiveness 5 How does API
653 relate to other relevant standards API 653 works alongside other
relevant standards such as API 650 for new tank construction and
regulatory guidelines from various environmental protection agencies
A comprehensive maintenance program integrates all relevant
standards for optimal tank safety and compliance
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part 41 focuses on navy fuel purchase contracts for saudi arabian
0il and businesses use of institutional advertising for tax
exemptions during and after the war

first published in 1971 these guides provide invaluable information
on thousands of commercial ports and terminals across the globe they
are compiled and published annually by 1r oneocean whose years of
global maritime experience allows them to provide expert and
innovative solutions that enhance efficiency sustainability and
overall industry success the guides cover a significant geographical
breadth and the most recent volume includes information on over 12
500 ports harbours and terminals worldwide these are fully indexed
and contain detailed port plans and mooring diagrams

the api individual certification programs icp are well established
in the o0il gas petroleum industries api runs multiple examination
sites around the world at 6 monthly intervals the three main icps
are api 570 certified pipework inspector api 510 certified pressure
vessel inspector api 653 certified storage tank inspector reviews
one of api s three main icps api 653 certified storage tank
inspector discusses key definitions and scope inspection regimes and
testing techniques relating to tank design linings welds protection
systems repair and alteration api individual certification programs
icp are well established in the o0il gas petroleum industries

this practical guide to regulatory compliance and good management
practice addresses key issues in ust management the author offers
recommendations for developing and maintaining ust management
programs that not only minimize the risk of a release but also
reduce the potential for costly repercussions this 5th edition
contains five new chapters that address updates to the epa s
approval of state regulatory and trust fund programs soil sampling
and analytical guidelines the evolution of tank testing strategies
national fire protection pamphlet 329 new state of the art
technology and spcc plans chapters cover regulatory highlights
inventory control leak prediction tank closure testing monitoring
and release detection tank design secondary containment installation
maintenance and retrofit storing hazardous substances remedial
action and more
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this reference has been assembled to help professionals assess the
problems surrounding underground storage tank use replacement and
remediation in it the author explores techniques for avoiding the
risks posed to health and the environment from all types of liquids
a useful on the job reference for engineers technicians scientists
and contractors

world economic and many industries has built depending on it as
crude oil extortion or on it s products for this reasons a lot of
petroleum equipments has designed and improved to achieve the target
of it the tanks are one of this equipments and can also be
considered of important one it exists in different stages of
petroleum industry from crude extortion in fields to refinery to
marketing for the important of the tanks many of standard and design
are issued for tanks design and fabrication like 1 api standard 620
design and construction of large weld low pressure storage tanks 2
api 650 weld steel tanks for oil storage 3 api 651 cathodic
protection of above ground petroleum storage tanks 4 api 652 lining
of above ground petroleum storage tanks bottom 5 api 653 tank
inspection repair alteration and reconstruction in this book we try
to show some feature about tanks duties and importance how we can
choose the suitable type of tanks various types of tanks and it s
shapes tanks design considerations for it s main components tanks
clean out procedure for maintenance and repair inspection of tanks
tanks maintenance and repair tanks tests after maintenance jobs

their features before
making a choice.
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