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Wherever you are in your career – new hire, mid-career, or expert – we have an industry-
relevant training course to support your professional growth. Through the Equity Technical 
Institute (ETI), we are committed to developing and delivering hands-on and relevant training 
for professionals within the energy, petrochemical, chemical, and other industrial processing 
industries.

As active participants in the American Petroleum Institute (API) and the American Society of 
Mechanical Engineers (ASME) committees, we stay on top of industry technology, standards, 
and advancements. We use this knowledge to develop high-quality training courses to fuel 
your curiosity of the energy, petrochemical, and other processing industries. 

API-U is the American Petroleum Institute’s highly respected education 
program. API has chosen ETI as a preferred training provider for 
Pressure Relieving Systems, FFS, RBI, and Damage Mechanisms courses. 
These courses have undergone API-U’s critical review and approval for 
course content, instructors’ qualifications, assessment, certification, and 
delivery. 

Equity’s specialized ETI courses follow the same high-quality development 
standards as the API-U courses. ETI topics focus on areas of pressure 
equipment (pressure vessels and piping), tankage, materials and 
corrosion, welding, software, and risk management. 

All API-U and ETI courses qualify as activities for API’s continuing professional development 
(CPD) requirements.  

ETI offers four options to support unique learning requirements. During an ETI training course, 
attendees will learn from a team of highly skilled and knowledgeable engineers who have 
20+ years of industry experience. All ETI training courses can be customized to meet a 
company’s specific course content and learning goals.

Choose Your Preferred Learning StyleTraining Courses to Grow Your Industry Knowledge

Industry-Leading Training Courses

VirtualHybrid
Virtual courses are taught using Microsoft Teams 
and designed to maximize learning in an online 
environment. Each virtual course is approximately 
four hours per day. Attendees of a virtual training 
course will receive PDF course materials and  
access to two instructors.  

Most public training courses are conducted in a 
hybrid format, allowing the attendee to choose 
whether to learn virtually using Microsoft Teams 
or attend in-person at the Equity headquarters in 
Shaker Heights, OH. Hybrid courses are typically 
taught by two instructors. All attendees will 
receive PDF course materials.

On-DemandOn-Site
Discover the convenience and flexibility of ETI’s 
new on-demand training courses. These bite-sized 
lessons are prepared by Equity SMEs and enable 
participants to gain valuable professional 
knowledge at their own pace. Upon completion, 
attendees are eligible for at least 1 hour of CPD, 
making it a cost-effective and adaptable learning 
solution.

ETI instructors will travel to the specified location to 
conduct the training.  Private, on-site instruction 
allows for learning with the benefit of lower travel 
costs, team discussion of common issues, and 
team building.  On-site requirements include 
access to a meeting room large enough for all 
attendees, plus a projector and screen.
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Damage Mechanisms

Discover the ultimate guide to understanding and 
managing refining damage mechanisms (DMs) with 
ETI’s comprehensive course based on API RP 571. 
Designed for industry professionals, this course 
discusses the most prevalent DMs found in major 
refining process units, providing invaluable insights 
into how and where they typically occur.

Attendees will gain a deep understanding of damage 
mechanisms across key units, including:

•  Crude processing       
•  Fluid catalytic cracking
•  Hydroprocessing
•  Catalytic reforming
•  Alkylation
•  Coking
•  Amine treatment
•  Sulfur recovery

Each session dives into essential topics such as:

•  The appearance and characteristics of damage
•  Materials most at risk
•  Influencing factors like process fluids, contaminants, 
    and operating conditions
•  Practical prevention and mitigation strategies
•  Effective, non-destructive examination techniques

Taught by senior instructors with extensive real-world 
experience, this course blends technical knowledge
with practical expertise, equipping attendees to identify, 
prevent, and address DMs effectively. Gain the tools 
and confidence to safeguard a facility’s fixed assets 
and optimize refining operations.

Note:  Although this API 571 Damage Mechanism course 
covers key topics from API 571, it is not designed as a 
preparatory course for the API 571 certification exam.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

This course is intended for:

•  Overview of API RP 571 Damage Mechanisms
•  Metallurgy 101
•  Overview of Crude Vac Unit
    -  Sulfidation
    -  Naphthenic Acid Corrosion (NAC)
    -  Ammonium Chloride Corrosion
•  Overview of an FCC Unit
    -  Sigma Phase Embrittlement
    -  Carburization
•  Overview of Unsaturated Light Ends Unit
    -  Carbonate Stress Corrosion Cracking
    -  Wet H2S Damage
•  Overview of a Coker Unit
    -  885°F Embrittlement
•  Overview of a Hydroprocessing Unit
    -  Hydrogen Attack (HTHA)
    -  H2/H2S Corrosion
    -  Temper Embrittlement
    -  Ammonium Bisulfide Sour Water Corrosion
    -  Chloride Stress Corrosion Cracking
    -  Polythionic Acid Stress Corrosion Cracking 
       (PASCC)
•  Overview of H2SO4 Alkylation Unit
    -  Sulfuric Acid Corrosion
•  Overview of HF Alkylation Unit/HF Corrosion
    -  Caustic Stress Corrosion Cracking (Caustic  
       Embrittlement)
•  Overview of Cat Reformer Unit
•  Overview of Hydrogen Reformer Unit
    -  Creep
    -  Brittle Fracture
•  Overview of Amine Unit
    -  Amine Stress Corrosion Cracking
•  Overview of Sour Water Stripper
    -  Titanium Hydriding
•  Overview of Sulfur Unit
•  Fatigue
•  Corrosion Under Insulation (CUI)

•  Identify the most common DMs in each process unit 
    of an oil refinery, and in which equipment they are 
   most likely to occur
•  Summarize the process conditions necessary to  
   create an environment for each DM to occur
•  State the affected materials of construction for 
    each DM and a material that is resistant to or helps  
    mitigate the DM
•  Recall effective non-destructive examination  
   techniques for detecting and characterizing the 
   damage
•  List an appropriate mitigation and monitoring  
   method for each DM
•  Explain the relationship between API RP 571 and  
    Fitness-for-Service assessments and Risk-Based 
   Inspection programs

•  Plant inspectors and engineers who work in a  
   mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel

Although damage mechanisms associated with oil 
refineries are the main focus of this course, personnel 
from related industries (such as midstream, gas, and 
petrochemical) will also benefit from the course content.

Course Description

Course Outline Course Outcomes

Who Should Attend

LEARN MORE20 CPD

API RP 571

https://training.e2g.com/learn/courses/12/api-571-damage-mechanisms
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Fitness-for-Service
API 579-1/ASME FFS-1

Unlock the tremendous value that Fitness-for-Service 
(FFS) technology provides in this comprehensive  
training course, designed to immerse attendees in the  
principles and application of API 579-1/ASME FFS-1. 
With a focus on Level 1 and Level 2 assessment  
procedures, this course delivers the knowledge and 
insights needed to confidently assess fixed equipment 
integrity to make informed run-repair-replace  
decisions and to optimize future inspections.

Guided by industry-leading subject matter experts,  
attendees delve into the fundamentals and technical  
basis of the assessment procedures. Course  
attendees learn the importance of damage  
mechanism identification and each subsequent step  
in the FFS process, including:
 
•  Applicability and limitations       
•  Data requirements
•  Assessment techniques and acceptance criteria
•  Remaining life assessments
•  Remediation and in-service monitoring options

For hands-on application, ETI’s seasoned instructors 
bring their practical experience to the course by  
providing detailed explanations and step-by-step  
solutions of real-world FFS assessments.  Instructors 
guide attendees through examples of each Part of  
API 579-1/ASME FFS-1:

•  Brittle Fracture
•  General and Local Metal Loss, as well as Pitting  
   Corrosion
•  Low Temperature Hydrogen Damage Including 
    Blisters, Hydrogen-Induced Cracking (HIC), and 
    Stress-Oriented Hydrogen Induced Cracking (SOHIC)
•  Geometric Imperfections Including Various Forms of 
   Distortion and Weld Misalignment
•  Crack-like Flaws
•  High Temperature Creep
•  Fire Damage
•  Dents, Gouges, and Dent-Gouge Combinations
•  Laminations
•  Fatigue

Take the next step in professional development and 
gain the confidence to perform FFS assessment  
procedures using API 579-1 / ASME FFS-1.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

This course is intended for:
•  Overview and Opportunities for FFS
•  Introduction to API 579-1/ASME FFS-1
•  FFS Assessment Procedures
•  Assessment of Equipment:
    -  Brittle Fracture
    -  General Metal Loss
    -  Local Metal Loss
    -  Pitting Corrosion
    -  HIC, SOHIC, and Hydrogen Blister Damage
    -  Weld Misalignment and Shell Distortions
    -  Crack-like Flaws
    -  Creep Damage and Remaining Life
    -  Fire Damage
    -  Dents, Gouges, and Dent-Gouge Combinations
    -  Laminations
    -  Fatigue
    -  In-Service Margins/Validation

•  Appreciate the format,  organizational structure,  
    and use of the API 579-1/ASME FFS-1 document
•  Recognize the importance of damage mechanism
    identification
•  State the applicability and limitations of the  
    volumetric metal loss assessment procedures
•  Follow and summarize the application of the Level 1 
   and Level 2 assessment techniques
•  Understand the importance of establishing  
    inspection intervals and the methods used to  
   determine them
•  Choose the appropriate mitigation and monitoring 
   methods
•  Appreciate the importance of documentation of  
    the various FFS procedures
•  Explain the step-by-step procedure calculations  
    for at least two example assessments covered 
   during the course

•  Plant inspectors and engineers who work in a  
   mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel
•  May be beneficial for similar positions in the fossil 
    fuel, utility, pulp and paper, nuclear energy, and  
   other processing industries that use and maintain 
   pressurized equipment

Ideally, attendees should have a working knowledge of 
equipment construction codes and standards, as well as 
basic stress calculations.

Course Description

Course Outline

Course Outcomes

Who Should Attend

LEARN MORE32 CPD The instructors will use the latest edition of the API 
579-2/ASME PTB-14 - Fitness-For-Service Example 
Problems Manual to demonstrate example problems 
and solutions.  Please be sure to obtain a copy for 
use during the course.

During the course, the instructors explain these  
example problems from PTB-14:  3.4, 4.1, 4.2, 5.1 - 5.4, 
6.1, 6.2, 7.1 - 7.3, 9.5, 10.2, 10.3, 12.2, 14.1, and 14.2. 
To maximize the impact of this learning opportunity, 
please review these example problems prior to the 
course.

Prerequisite & Course Document Requirement

https://training.e2g.com/learn/courses/52/api-579-1-asme-ffs-1-fitness-for-service-4-day-course-all-parts
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Fitness-for-Service
API 579-1/ASME FFS-1 - Volumetric Metal Loss & Planar Flaws

Let’s face it, learning all 14 Parts of the API 579-1/ 
ASME FFS-1 (API 579) Fitness-for-Service International 
Code can be overwhelming.  Why not focus on the 
parts of API 579 that are most applicable to the vast 
majority of FFS assessments: volumetric metal loss 
and planar flaws? This dynamic training session dives 
deep into the essential elements of the API 579 FFS 
methodology, with the sole focus on volumetric 
metal loss in Parts 4-6 and planar flaws in Parts 3 
and 9. Whether assessing pressure equipment, piping, 
or atmospheric storage tank integrity, this course  
delivers practical, applicable insights that can be put 
to work immediately.

This course will explain in detail the technical basis 
and the FFS methodology of API 579 for assessing 
wall loss (often called volumetric damage) and  
cracking. Additionally, the instructors will review the 
methods to establish low temperature limits to provide 
protection from potential brittle fracture failures.  
Attendees will learn how to employ using Level 1 and 2 

assessment techniques and understand the  
limitations and applicability of each approach across 
various component types and operating conditions.

Gain clarity on the critical data needed for accurate 
assessments, including how to gather, document, and 
interpret inspection measurements. The instructors 
will discuss the role of original design information and 
operating history in making sound engineering 
judgments. Attendees will also learn how to estimate 
remaining life, determine appropriate inspection  
intervals, and apply practical mitigation or monitoring 
strategies.

Practical example problems bring the concepts to life, 
offering hands-on application of the procedures and 
enhancing problem-solving skills. Whether new to 
FFS or looking to develop more expertise, this course 
equips the attendee with the tools and confidence to 
make informed mechanical integrity decisions.

Prior to attending this course, attendees will be 
required to read and study course materials that 
present the overview and introductory sections 
(Parts 1 and 2) of API 579. 

The instructors will use the latest edition of the API 
579-2/ASME PTB-14 - Fitness-For-Service Example 
Problems Manual to demonstrate example problems 
and solutions.  Please be sure to obtain a copy for 
use during the course. 

During the course, we will explain these example 
problems from PTB-14:  3.4, 4.1, 4.2, 5.1 - 5.4, 6.1, 6.2, 
and 9.5.  To maximize the impact of this learning 
opportunity, please review these example problems 
prior to the course.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

This course is intended for:

•  Overview and Opportunities for FFS
•  Assessment of Equipment
•  General Metal Loss (Part 4)
•  Local Metal Loss (Part 5)
•  Pitting Corrosion (Part 6)
•  Brittle Fracture (Part 3)
•  Crack-Like Flaws (Part 9)

•  Appreciate the format,  organizational structure,  
    and use of the API 579-1/ASME FFS-1 document
•  Recognize the importance of damage mechanism
    identification
•  State the applicability and limitations of the  
    volumetric metal loss assessment procedures
•  Follow and summarize the application of the Level 1 
   and Level 2 assessment techniques
•  Understand the importance of establishing  
    inspection intervals and the methods used to  
   determine them
•  Choose the appropriate mitigation and monitoring 
   methods
•  Appreciate the importance of documentation of  
    the various FFS procedures
•  Explain the step-by-step procedure calculations  
    for at least two example assessments covered 
   during the course

•  Plant inspectors and engineers who work in a  
   mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel
•  Reliability or inspection professionals in the refining, 
   oil and gas, pulp and paper, natural gas, fertilizer, 
    chemical, and any other industries that use, maintain, 
   or inspect pressurized equipment, piping, or  
   atmospheric storage tanks

Ideally, attendees should have a working knowledge of 
equipment construction codes and standards, as well as 
basic stress calculations.

Course Description

Prerequisite & Course Document Requirement

Course Outline

Course Outcomes

Who Should Attend

LEARN MORE16 CPD

https://training.e2g.com/learn/courses/14/api-579-1-asme-ffs-1-fitness-for-service-2-day-course-volumetric-metal-loss-planar-flaws
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Pressure Relieving Systems
API 520/521

Broaden your understanding of pressure relieving  
systems with ETI’s most sought-after course, led by 
the renowned Phil Henry, the long-time Chairman of 
the API Pressure Relieving System Subcommittee 
Task Force and Master Editor of API 520.  This training 
combines in-depth technical knowledge with real- 
world application, making it a must-attend for  
processing industry professionals.

Gain the knowledge and skills to ensure safety and 
reliability in pressure relief systems with ETI’s  
comprehensive API Pressure Relief Systems (PRS) 
training. This hands-on course dives deep into the 
proper sizing, selection, and installation of Pressure 
Relief Devices (PRDs), equipping attendees to assess 
the overpressure protection of their facilities.  Key 
topics include 3% inlet pressure drop requirements, 

sizing for two-phase flashing service, and the impact 
of back pressure on PRD stability and performance.

Beyond the essentials of API 520/521 standards,  
this course expands the attendees’ knowledge to 
include atmospheric storage tank protection per API 
2000 and boiler safety per the ASME Boiler & 
Pressure Vessel Code, Section I. Guided by expert 
instructors, attendees gain practical insight into 
industry best practices and procedures and solve 
real-world example problems designed to build 
confidence and expertise.

From learning PRD sizing calculations to exploring  
the latest updates in API 520/521 standards, this 
course is designed to advance the attendees’ 
knowledge of PRS.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

This course is intended for:

•  Introduction and Basic Terminology
•  Pressure Relief Valve (PRV) Design and Operation
•  PRD Codes and Standards
•  PRV Sizing and Selection: Vapor, Liquid, and Steam
•  Two-Phase PRV Sizing Methods
•  Installation Requirements, including 3% Rule
•  Relief System Design Philosophy
•  Use of Isolation Valves
•  Overpressure Scenarios and Determination of  
   Relief Loads
    -  Fire and Blocked Discharge
    -  Control Valve Failure
    -  Thermal Relief and Heat Exchanger Tube Rupture
    -  Distillation Columns and Utility Failures
    -  Chemical Reactions and Explosions
•  Rupture Disks’ Usage and Installation
•  Overpressure Protection of Atmospheric Storage 
   Tank
•  Overpressure Protection of Power Boilers  
    (ASME Section I)

•  Summarize the requirements of the API 520/521  
   and 2000 standards
•  Explain the operation of the different relief valves 
    and rupture disks and the limitations of each
•  List the many causes of overpressure and state  
   how to identify them
•  Recall the relief flow requirements and detail how  
   to calculate flow rates for proper sizing
•  Recognize proper sizing, selection, and installation 
   of PRDs
•  Appreciate the importance and requirements of  
   sizing documentation
•  Summarize the application of good engineering 
    judgement as it relates to the infamous “3% Rule” 
    and relief valve stability
•  Evaluate your facility’s compliance with OSHA and 
   RAGAGEP requirements

•  Federal and state regulatory personnel who oversee 
   safety and environmental protection
•  Engineers who design process systems and pressure     
    vessels
•  Process plant equipment operations personnel
•  Maintenance personnel who inspect and install PRDs
•  Engineers involved in plant turnaround/upgrade 
   projects
•  PRD manufacturer/technical sales representatives

Course Description

Course Outline Course Outcomes

Who Should Attend

LEARN MORE24 CPD

https://training.e2g.com/learn/courses/15/api-520521-pressure-relieving-systems
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Risk-Based Inspection
API RP 580/581

Gain a comprehensive understanding of Risk-Based 
Inspection (RBI) with this API-branded course, designed 
to equip you with the principles, methodologies, and 
best practices outlined in API RP 580 and 581. With a 
strong focus on API RP 581 technology, this training 
delves into evaluating processing equipment by  
analyzing probability of failure, consequence of 
failure, and overall risk, empowering attendees to 
make risk-driven inspection decisions.

The highlight of the course is learning how to plan the 
next inspection based on risk assessment outcomes, 
ensuring safety, compliance, and efficient use of  
resources. ETI’s expert instructors guide attendees 
through the process of developing and maintaining 
an RBI program, offering practical advice to avoid 
common challenges and maximize program 

effectiveness. Attendees also explore the cost-benefit 
analysis and risk reduction potential of RBI programs, 
demonstrating the value to a facility’s operations.

To solidify learning and understanding, the course 
features a detailed, step-by-step example problem, 
guiding the attendees through the risk calculations 
for a typical pressure vessel using API RP 581 
methodologies. Whether new to RBI or looking to 
refine skills, this training will prepare attendees to 
implement risk-reducing strategies that optimize 
inspection programs.

Note:  Although this API 580/581 RBI course covers key 
topics from API 580, it is not designed as a preparatory 
course for the API 580 certification exam.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Overview of RBI Principles for Fixed Equipment
•  Introduction to Latest Edition of API RP 580
•  Introduction to Latest Edition of API RP 581
•  Determining Probability of Failure
•  Determining Consequence of Failure
•  Calculating Risk (Financial and Safety Area)
•  Identifying, Understanding, and Managing Risk  
   Drivers
•  RBI Planning
•  Reassessment, Updating, and Best Practices
•  Worked example exercises to demonstrate the  
   step-by-step calculation of risk, as outlined in latest 
   edition of API RP 581
•  If time permits, presentations of risk determination 
   and inspection planning for pressure relief devices, 
   aboveground storage tanks, and heat exchanger  
   bundles

•  Summarize the contents of API RP 580 and 581, 
    explain the differences in the documents, and tell 
    how each applies to an RBI assessment
•  Explain the API 581 methodology for calculating the 
   POF, COF, and risk
•  Detail the mechanics of planning inspection intervals 
   based on risk
•  Discuss the role of damage mechanisms in RBI  
   analyses and how active damage mechanisms  
   affect the total risk of the equipment
•  Decide when the actions of RBI updating and  
    reassessing are warranted
•  Describe some RBI implementation best practices
•  Complete and explain the worked-out example 
    problem given during the course
•  Compare and contrast the RBI methodology for 
    pressure relief devices, aboveground storage tanks, 
   and heat exchanger bundles with that of pressure 
    vessels and piping

Course Description

Course Outline Course Outcomes
LEARN MORE24 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a  
   mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel
•  Mechanical integrity, reliability, or inspection  
   professionals in the oil and gas, petrochemical,  
   chemical, pulp and paper, and other processing  
    industries who use, maintain, or inspect pressurized 
   equipment

Who Should Attend

https://training.e2g.com/learn/courses/13/api-580581-risk-based-inspection
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Achieving Mechanical Integrity Excellence 
in Crude Units

Achieving long-term reliability in refinery crude units requires more than just routine 
inspection—it demands a deep understanding of the processes, materials, and operating 
conditions that drive mechanical integrity (MI) excellence.

Participants will gain a practical understanding of the crude unit process and learn how 
process conditions influence the most prevalent damage mechanisms (DMs) affecting 
fixed equipment MI.  Through focused discussions on past incidents, materials selection, 
damage morphology, inspection practices, and operating discipline, attendees will 
develop the ability to recognize, prevent, and mitigate common integrity threats

The course emphasizes establishing effective integrity operating windows (IOWs) and 
implementing proactive inspection and monitoring strategies that reduce unplanned 
outages, extend asset life, and promote predictable damage behavior.  By connecting 
process and DM knowledge with MI best practices, this course empowers attendees to 
establish a path toward achieving MI excellence in crude units.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Process Overview of a Crude Unit (Atmospheric  
    and Vacuum Towers and All Associated Systems)
•  Most Prevalent DMs Affecting Crude Unit Reliability
•  MI Concerns in Crude Units
•  Recommended IOWs to Ensure Low and Predictable 
   Rates of Damage
•  Inspection and Monitoring Strategies to Minimize 
    Unplanned Failures and Downtime

•  Summarize the process flow and major equipment 
    of a crude unit
•  Identify the most common DMs in crude units and 
   the equipment most susceptible to each
•  Explain the process conditions that promote specific 
   DMs
•  State the affected materials of construction for
    each DM and a material that is resistant to or helps 
   mitigate the DM
•  Recall effective non-destructive examination  
    techniques for detecting and characterizing damage
•  List an appropriate mitigation and monitoring  
    method for each DM
•  Recognize several recommended IOWs for crude 
    units 

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a fixed 
    equipment mechanical integrity, reliability, process, 
    or maintenance role
•  Inspection, engineering, reliability, and mechanical 
    integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/172/achieving-mechanical-integrity-excellence-in-crude-units
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Achieving Mechanical Integrity Excellence 
in Hydroprocessing Units

Reliable, predictable performance in hydroprocessing (HP) units requires more than a basic 
familiarity with equipment.  It demands a clear understanding of how process conditions, 
materials, and operating practices interact to drive mechanical integrity (MI) outcomes. 
This course provides attendees with a practical, process-focused understanding of HP unit 
operation and the most prevalent damage mechanisms (DMs) that affect unit reliability. 
By examining how specific process variables influence damage rates, attendees will learn 
where and why equipment becomes susceptible and how to proactively mitigate these 
threats.

Through discussions on damage morphology, materials of construction, past failures, and 
inspection effectiveness, the course builds a strong foundation for recognizing and 
evaluating integrity risks throughout the HP unit. Attendees will explore recommended 
integrity operating windows (IOWs) and learn how maintaining proper operating discipline 
supports stable and predictable damage behavior. The course emphasizes integrating 
process knowledge with targeted inspection and monitoring strategies to minimize 
unplanned outages, improve equipment availability, and extend asset life.

At the end of the course, attendees will be equipped to identify key HP unit damage 
mechanisms, apply appropriate inspection and non-destructive examination (NDE) methods, 
select suitable mitigation approaches, and implement IOWs that support long-term MI 
excellence in HP operations.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Process Overview of an HP Unit
•  Most Prevalent DMs Affecting HP Unit Reliability
•  MI Concerns in HP Units
•  Recommended IOWs to Ensure Low and Predictable 
    Rates of Damage
•  Inspection and Monitoring Strategies to Minimize 
   Unplanned Failures and Downtime

•  Summarize the process flow and major equipment 
    of HP units
•  Identify the most common DMs in HP units and the 
   equipment most susceptible to each
•  Explain the process conditions that promote specific 
   DMs
•  State the affected materials of construction for  
    each DM and a material that is resistant to or helps 
    mitigate the DM
•  Recall effective NDE techniques for detecting and 
    characterizing damage
•  List an appropriate mitigation and monitoring  
    method for each DM
•  Recognize several recommended IOWs for HP units

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a  
    fixed equipment mechanical integrity, reliability,  
    process, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
    integrity managers
•  Process engineers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/173/achieving-mechanical-integrity-excellence-in-hydroprocessing-units
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Achieving Mechanical Integrity Excellence 
in Fluid Catalytic Cracking Units

Mechanical integrity (MI) in fluid catalytic cracking units (FCCUs) is challenged by 
complex process conditions, high temperatures, and a diverse range of damage 
mechanisms (DMs), but these challenges can be managed with the right knowledge. 

This course equips attendees with a working understanding of FCCU operation and the 
fixed equipment vulnerabilities that arise from common process variables. Through 
practical instruction grounded in real-world failures, material behavior, and inspection 
practices, attendees learn how to identify and assess damage, select appropriate 
materials, and apply proven non-destructive examination (NDE) techniques.

The course highlights the importance of establishing and maintaining effective 
integrity operating windows (IOWs) to control damage rates, prevent unexpected failures, 
and improve run length. By integrating process insights with MI best practices, this 
training course provides a clear, actionable framework to help organizations strengthen 
reliability and achieve predictable, long-term MI in FCCUs.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Process Overview of an FCCU
•  Most Prevalent DMs Affecting FCCU Reliability
•  MI Concerns in FCCUs
•  Recommended IOWs to Ensure Low and Predictable 
    Rates of Damage
•  Inspection and Monitoring Strategies to Minimize 
   Unplanned Failures and Downtime

•  Summarize the process flow and major equipment 
   of an FCCU
•  Identify the most common DMs in FCCUs and the 
    equipment most susceptible to each
•  Explain the process conditions that promote specific 
   DMs
•  State the affected materials of construction for 
    each DM and a material that is resistant to or helps  
    mitigate the DM
•  Recall effective NDE techniques for detecting and 
    characterizing damage
•  List an appropriate mitigation and monitoring  
   method for each DM
•  Recognize several recommended IOWs for FCCUs

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a  
    fixed equipment mechanical integrity, reliability,  
    process, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
    integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/174/achieving-mechanical-integrity-excellence-in-fluid-catalytic-cracking-units


12ETI Training Course Catalog

Bolted Flanged Joint Integrity: 
Design, Evaluation, and Optimization

Leak-free performance in bolted flanged joints (BFJs) requires more than just tightening 
bolts—it demands a solid understanding of the mechanics, design rules, and 
assembly practices behind every BFJ. This course demystifies how torque translates to 
load and how each component contributes to overall joint integrity.

Attendees learn to apply ASME Section VIII-1 Appendix 2 flange design rules to calculate 
bolt loads, flange stresses, and flange rigidity, while also understanding the limitations of 
Appendix 2 with regard to bolted joint reliability. Building on this foundation, the course 
dives into ASME PCC-1 and specifically Appendix O to teach proven methods for 
determining ideal bolt stresses, identifying limiting components, and optimizing joint
performance. Real-world example problems reinforce key concepts and help attendees 
translate engineering theory into practical field decisions. Attendees will leave with an 
awareness of how to design, assess, and improve BFJs across demanding process 
environments.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  BFJ Basics
    -  Components and Functions of BFJs
    -  Elastic Behavior of Bolts
    -  Load, Torque, and Stress
•  ASME BPVC Section VIII-1 Appendix 2
    -  Flange Designs
    -  Flanges Covered by Appendix 2
    -  Designing a Flange:  Bolt Loads, Gasket Operating 
       and Seating Loads, Bolt Area, Stresses, Flange 
       Rigidity
    -  Limitations of Appendix 2
•  ASME PCC-1 Overview
    -  Scope and Purpose
    -  Key Appendices
•  ASME PCC-1 Appendix O
    -  Determining the Limiting Component of the BFJ
    -  Assembly and Ideal Bolt Stresses
    -  BFJ Optimization
    -  Determining Torque
•  Example Problems - Evaluating and Optimizing BFJs

•  Describe the components of BFJs and explain the 
    purpose and function of each element—bolts,  
    flanges, gaskets, and nuts
•  Explain the mechanical behavior of bolts as stiff 
    springs and how tension and torque impart bolt 
    stretch to achieve joint tightness
•  Summarize the purpose of Section VIII-1 Appendix 2 
    in designing BFJs
•  Calculate key flange design parameters including 
   bolt loads, flange stresses, and flange rigidity
•  Recognize the limitations of Section VIII-1 Appendix 2
•  Utilize the methodology in ASME PCC-1 Appendix O 
    to identify limiting components, determine ideal bolt 
    stresses, and optimize joint performance
•  Evaluate BFJ design through example problems, 
    identifying the impact of gasket selection, bolt 
   stress, and the limiting component

Course Description

Course Outline Course Outcomes
LEARN MORE4 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a fixed 
    equipment mechanical integrity, reliability, process, 
   or maintenance role
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/176/bolted-flanged-joint-integrity-design-evaluation-and-optimization
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Corrosion Under Insulation: 
Finding, Assessing, and Preventing Damage

Corrosion under insulation (CUI) remains one of the most costly and persistent challenges 
to fixed equipment mechanical integrity (MI), but it doesn’t have to be. This course gives 
attendees the practical knowledge and tools to locate susceptible areas, uncover hidden 
damage using proven non-destructive examination (NDE) techniques, and evaluate 
remaining life with Fitness-for-Service (FFS) methodologies from API 579. Attendees 
will also explore effective prevention and mitigation strategies through smart design, 
insulation selection, and coating practices.

By turning knowledge into actionable insights and best practices, this course empowers 
professionals to confidently detect, assess, and control CUI—improving reliability, reducing 
downtime, and protecting assets for the long term.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  CUI Chemical Reaction and Damage Morphology
•  Locations Prone to CUI Damage
•  Inspection Considerations for Discovering CUI
•  FFS Assessment Methods for CUI – Introduction to 
    API 579
•  FFS Assessment Procedures (Part 2)
•  FFS – Volumetric Damage (Part 4: General Metal 
    Loss)
•  FFS – Volumetric Damage (Part 5: Local Metal Loss)
•  CUI Prevention and Mitigation
•  Insulation Materials and Coatings
•  Design Considerations and Good Engineering 
    Practices
•  Risk-based Inspection (RBI) Considerations

•  Explain the chemical mechanisms and damage  
    morphologies associated with CUI
•  Identify equipment, locations, and operating  
   conditions most susceptible to CUI in processing 
    facilities
•  List effective inspection strategies and NDE  
    techniques to discover and characterize hidden 
    CUI damage
•  Summarize the relevant FFS assessment methods 
    in API 579, including Parts 2, 4, and 5, as they relate 
    to CUI
•  Recommend prevention and mitigation strategies, 
    including insulation selection, coating systems, and 
    protective design considerations
•  Describe how insulation materials, jacketing, and 
    installation practices influence the likelihood and 
    severity of CUI
•  State good engineering practices and design  
    principles to minimize CUI risk in new and existing 
    equipment
•  Recap how CUI susceptibility and inspection  
    findings integrate into RBI programs to prioritize  
    resources and improve mechanical integrity 
    outcomes

Course Description

Course Outline Course Outcomes
LEARN MORE20 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a fixed 
    equipment mechanical integrity, reliability, process, 
    or maintenance role.
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/175/corrosion-under-insulation-finding-assessing-and-preventing-damage
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Damage Mechanisms in the Chemical & 
Petrochemical Industries

Elevate your knowledge of damage mechanisms (DMs) affecting fixed equipment in the 
chemical and petrochemical industry with this comprehensive course, based on API RP 
571. Gain insight into how these DMs impact major process units, where they are 
commonly observed, and the specific process environments or equipment where they 
manifest.

This course dives deep into each DM, exploring the susceptible materials, the conditions 
required for degradation, and real-world examples of equipment damage and failures. 
The attendees also learn about non-destructive examination (NDE) methods used to 
detect and characterize damage, equipping them with the knowledge to identify and 
address potential issues before problems escalate.

To further enhance learning, the course includes an introduction to petrochemical 
equipment metallurgy, providing essential context for understanding material behavior 
under various process conditions. Whether focused on improving reliability or 
preventing failures, this training is the gateway to improving a facility’s asset integrity.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Overview of Damage Mechanisms
•  Metallurgy 101
•  Overview of an Ethylene Unit
    -  Creep & Stress Rupture
    -  Carburization & Metal Dusting
•  Materials & Corrosion Damage Mechanism  
    Concerns for Grade 91 (9Cr-1Mo-V)
•  Dissimilar Metal Weld Cracking
•  Intergranular Stress Corrosion Cracking (IGSCC)
•  Flue Gas Corrosion
•  Sulfuric Acid Corrosion
•  Chloride Stress Corrosion Cracking (CISCC)
•  Sigma Phase Embrittlement
•  Reheat Cracking
•  Brittle Fracture
•  Corrosion Under Insulation (CUI)
•  Oxidation
•  Fatigue (Mechanical, Thermal, and Vibration-Induced)
•  Steam and Water Hammer, Thermal Shock
•  Microbiologically Induced Corrosion (MIC)
•  Erosion & Erosion/Corrosion
•  Carbonate Stress Corrosion Cracking
•  Cooling Water Corrosion
•  Boiler Feedwater Corrosion
•  Caustic Corrosion
•  Caustic Stress Corrosion Cracking (Caustic  
    Embrittlement)
•  Liquid Metal Embrittlement
•  Overview of a Hydroprocessing Unit
    -  Hydrogen Attack (HTHA)
    -  Temper Embrittlement
•  Overview of an Amine Unit
    -  Amine Stress Corrosion Cracking
•  Hydrogen Reforming
    -  CO2 Corrosion

•  Describe typical metallurgy used in construction  
    of pressure equipment in petrochemical facilities
•  Recognize the general equipment and explain the 
   process flow within an ethylene unit
•  Identify common DMs and their locations in  
    petrochemical facilities
•  Recall typical NDE methods used for detecting and 
   characterizing damage
•  List appropriate mitigation of and monitoring methods 
    for each DM

Course Description

Course Outline Course Outcomes
LEARN MORE20 CPD

This course is intended for:

•  Plant inspectors and engineers who work in a  
   mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/3/damage-mechanisms-in-the-chemical-petrochemical-industries
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Fixed Equipment Mechanical Integrity 
Programs

This course delivers a powerful introduction to fixed equipment mechanical integrity 
(FEMI) by showing how past industrial events shaped the modern standards that protect 
people, facilities, and production today. Attendees will explore the essential equipment 
used in processing hazardous materials and uncover how it degrades, how damage is 
detected, and why qualified inspectors and engineers are vital to preventing failures. 
Engaging examples and interactive discussions around process flow, process safety 
information, and operating workflows reveal how cross-functional teams, from operators 
to maintenance to inspection, collectively sustain asset health.

The course breaks down the entire integrity assurance cycle, showing FEMI professionals 
how to forecast degradation, verify equipment condition, interpret inspection data, and 
document findings in a way that drives smarter decisions. With a practical look at 
regulatory requirements, auditing, incident investigations, and the role of robust written 
programs, attendees gain more than knowledge—they gain a framework for improved 
FEMI performance, equipped to improve reliability, strengthen compliance, and contribute 
immediately to a safer, more reliable facility.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be able to:

•  Origins – The Need for MI
•  Equipment Scope for FEMI
•  Equipment Degradation
    -  Introduction to Damage Mechanisms
    -  Examination and Testing
    -  Inspection and Testing
    -  The Role of Engineers
•  The Manufacturing Process
    -  Process Safety Information – Process Flow  
      Diagrams and Piping & Instrumentation Diagrams
    -  Human Resources – Operations, Maintenance, 
       and Inspection
•  Integrity Assurance Workflow
    -  Predicting In-Service Degradation and Rate
    -  Condition Monitoring through Inspection
    -  Analysis of Inspection Results and  
      Recommendations
    -  Reevaluation of Degradation Predictions
    -  Documenting this Process and Results
    -  Monitoring Condition to Look for Trends and  
       Opportunities
•  Regulations
    -  Program Audits
    -  Policies, Procedures, and Programs – Management 
       of Change (MOC), Deficiencies, and Integrity  
       Operating Windows (IOWs)
    -  Jurisdictional Requirements – OSHA Process 
       Safety Management (PSM), and EPA Risk  
       Management Program
    -  Incident Investigations

•  Explain the historical events and industry lessons learned that led 
    to the development of today’s FEMI and Process Safety  
    Management (PSM) standards
•  Identify the types of fixed equipment within FEMI scope and  
    describe their functions in hazardous-material processes
•  Describe common damage mechanisms affecting fixed equipment 
    and explain how inspection and testing methods are used to detect  
    and characterize equipment degradation
•  Recognize the roles and qualifications of inspectors and engineers 
    and understand how their expertise supports safe, compliant FEMI 
    programs
•  Interpret basic process flow diagrams and piping & instrumentation 
    diagrams to understand equipment function, system boundaries, 
    and critical operating information
•  Outline the integrity assurance workflow, including degradation 
    forecasting, inspection planning, condition monitoring, analysis of 
    inspection results, and documentation in an MI system
•  Evaluate inspection findings and determine appropriate next steps, 
    such as continued operation, mitigation, repair, or additional  
    examination
•  Explain how changes in process conditions, equipment, or  
    operations impact degradation predictions and FEMI planning,  
    and identify when re-evaluation is required
•  Describe the key regulatory drivers for FEMI
•  Appreciate the importance of audits and written policies and  
    procedures to maintain an effective FEMI program
•  Recognize the critical programs of MOC and IOWs and how they  
    affect FEMI programs

Course Description

Course Outline Course Outcomes
LEARN MORE16 CPD

This course is intended for:

•  Reliability, maintenance, or inspection professionals that use,  
    maintain, or inspect fixed equipment for processes containing  
    highly hazardous chemicals
•  Plant engineers including mechanical, process, reliability, instrument, 
    and electrical
•  Site PSM and MI team members who are new to FEMI programs

Who Should Attend

https://training.e2g.com/learn/courses/41/fixed-equipment-mechanical-integrity-programs
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Fundamentals of Asset Lifecycle  
Management (FALCM)

It is no secret that many of the subject matter experts (SMEs) in the process 
industries are retiring. For many large, multinational oil and gas companies, this 
isn’t necessarily an issue because many of these companies have well-developed 
internal training programs for their new engineers. In fact, Equity teaches portions 
of these training programs. But many mid-to-smaller-sized companies do not have 
a technical training program for recently hired engineers because they often have 
limited SME resources. The Fundamentals of Asset Lifecycle Management (FALCM) 
course is designed to help companies that lack technical training programs train 
their new engineers. Let Equity’s SMEs train your future SMEs!

Since its founding, Equity has been committed to sharing knowledge within the 
oil and gas and petrochemical industries. And since 2006, Equity has been hosting 
technical training courses all over the world to share the technical expertise 
demonstrated by our experienced engineers. To that end, ETI offers this FALCM 
course so that our customers may begin to develop their own technical 
competency among the next generation of engineers.

This course begins with describing the process of lifecycle management (LCM) of 
fixed equipment, and the importance of technical knowledge of owner/users to  
maximize safety and mechanical integrity (MI). Building on these ideas, the course 

turns to the basics of process safety management (PSM) and why this program is  
critical to the effective management of operational hazards. Next, fixed equipment 
conception and design are covered, starting with an understanding of common  
damage mechanisms and ways to eliminate or mitigate those threats via material 
selection. This sets the foundation for fixed equipment design using ASME and other 
construction codes.

Then, attendees are introduced to many of the basic equipment types found 
throughout oil and gas processing facilities: pressure vessels, piping, rotating  
equipment, and storage tanks. Once equipment design and function are learned, 
the course turns to inspection of in-service equipment and why it is an essential 
component of LCM. Techniques from API 579-1/ASME FFS-1 for assessing the 
equipment to determine if it is fit for continued service are explored for situations in 
which inspection finds damage to the equipment.

The course also gives an overview of one of the most important safety items found 
in these processing facilities: pressure relief devices. Finally, combining many facets 
of what they learned, attendees learn best practices to design, purchase, procure, 
install, and commission equipment that meets MI and PSM requirements.

Course Description

LEARN MORE40 CPD

https://training.e2g.com/learn/courses/4/fundamentals-of-asset-lifecycle-management-falcm


The following general topics are covered
during the course:

This course will be delivered over 5 days within
one work week, 8 hours per day, for a total of 40 
hours of instruction. Course delivery is a hybrid
format, allowing the attendees to choose one of
the following options:

There are many course outcomes expected to result from this instruction on
fundamental and broad-ranging technical topics. In general, after completing
this course, the attendees will be able to…

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Introduction and LCM
Process Safety Management (PSM)
Materials & Damage Mechanisms (DMs)
Pressure Vessels
Piping
Storage Tanks
Rotating Equipment
Inspection
Fitness-for-Service (FFS)
Pressure Relief Devices (PRDs)

•  In-person attendance at Equity’s headquarters in 
   Shaker Heights, Ohio
•  Virtual attendance using MS Teams or a similar  
   conferencing application

•  Recall the LCM flow chart and how the various phases of a fixed asset’s lifecycle 
    are managed
•  State the importance of PSM, the general requirements of regulation 1910.119,  
    and the 8 elements of PSM learned during this course
•  List some common damage mechanisms, where they are found in common  
    process units, and what material choices are appropriate to mitigate those 
    mechanisms
•  Describe the general philosophy and organization of the ASME VIII-1 code, typical 
    loading considerations, basic design for internal and external pressure, component 
    design, and common testing requirements
•  Recall the governing piping codes, B31.3 pressure design considerations, and  
    fundamentals of piping flexibility, loading, supports, and flange design
•  List the common types of tanks and typical services, applicable design codes  
    and standards, common tank materials, design requirements, and considerations 
    for settlement evaluation
•  Describe typical services and applications for pumps, compressors, and turbines; 
    recall common issues for rotating equipment; perform pump sizing using pump 
    curves
•  Recall the general requirements of the codes and standards governing inspection; 
    explain risk-based inspection and how to plan inspections using its methodology; 
    list common non-destructive examination techniques to find common DMs
•  List various requirements for an FFS assessment; recall the general assessment  
    procedures for common DMs; explain some example problems demonstrating  
    FFS applications
•  Name common types of PRDs, applicable codes and standards, general  
    requirements for design and testing, and common overpressure scenarios

Course Outline

Course Format

Course Outcomes
This course is intended for:

•  Recently hired engineers in the oil and gas,  
   petrochemical, chemical, fertilizer, pulp and paper, 
   power generation, and related process industries
•  Engineers who work in plant engineering, reliability, 
   maintenance, project management, or MI roles for 
    midstream or downstream business operations
•  Personnel working in inspection, operations, and 
    turnaround planning

Who Should Attend

17ETI Training Course Catalog
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Introduction to Materials Engineering

Gain the critical knowledge you need to optimize the reliability and performance of 
process plant pressure vessels and piping systems with this dynamic course. Dive into 
key topics such as materials and their properties, steelmaking processes, and the science 
of crystal structures and heat treatments. Learn how to specify and identify materials 
effectively, appreciate the role of castings for certain components, and understand failure 
analysis to prevent costly unplanned outages.

Designed for professionals in front-end design, facility maintenance, and turnaround 
execution, this course provides the foundational knowledge to support reliable, 
long-lasting equipment performance. For further insights, pair this learning with the 
API-U course on Damage Mechanisms based on API RP 571.

The following general topics are covered during the course: Upon completion of this course, attendees will be able to:

•  Materials and Properties
    -  Construction Materials
        ›  Carbon steel
        ›  Low alloy steel
        ›  Stainless steels
        ›  Ni alloys
        ›  Cu alloys
        ›  Ti alloys
        ›  Aluminum alloys
    -  Mechanical Properties
        ›  Tensile
        ›  Impact
        ›  Hardness
        ›  Fatigue
    -  Physical Properties
        ›  Thermal expansion
        ›  Thermal conductivity
        ›  Electrical conductivity / resistivity

•  Steel Making
    -  Melting Processes
    -  Role of Alloying Elements
    -  Grain Size and Deoxidation
•  Crystal Structure and Heat Treatment
    -  Crystal Structure
    -  Iron Carbon Diagram
    -  Continuous Cooling Diagrams
    -  Time-temperature-transformation Diagrams
    -   Annealing, Normalizing, Quenching, Tempering, PWHT
•  Material Specifications/Identification
    -  ASTM /ASME
    -  SAE / AISI
    -  Unified Numbering System
•  Castings
    -  General
    -  Cast Irons – Gray, Ductile, Malleable
    -  Austenitic SS Castings – ACI Castings
       (corrosion and heat resisting)
•  Miscellaneous Materials Issues
    -  Failure Analysis
    -  Material Selection

•  Demonstrate an improved understanding of the various types  
    of materials used in process plants
•  Recall the materials’ properties that can influence their use
•  Summarize how the manufacture and processing of these 
   materials influences their mechanical properties
•  Exhibit an improved familiarity with the engineering standards 
    and industry codes that relate to these materials
•  Make informed decisions regarding material selection and 
   maintenance

Course Description

Course Outline Course Outcomes
LEARN MORE12 CPD

This course is intended for:

•  Plant engineers in design, maintenance, reliability, and inspection
•  Project engineers involved with the purchase of new equipment
•  Plant inspectors responsible for fixed equipment
•  Maintenance staff interested in expanding their understanding  
    of metallurgy
•  Inspection, engineering, reliability, and mechanical integrity  
    managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/54/introduction-to-materials-engineering
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Piping Vibration

This course combines a rigorous technical overview of measurement and severity  
analysis of piping vibration from the perspective of plant engineers who are interested  
in identifying if a problem actually exists, how it should be evaluated, and if necessary, 
how it should be mitigated. Not all piping vibration needs to be addressed; therefore,  
this course approaches piping vibration from the mindset of an API 579 FFS assessment 
and uses numerous case studies and examples to illustrate how assessments should 
take place. Measurement technologies and their limitations are covered, including motion 
amplification, impact testing, operating deflection shape assessments, and single- and 
multi-channel accelerometer measurements.

An overview of the upcoming API 579 Part 15 Assessment Methodology is covered with 
a focus on Level 1 and Level 2 assessments, along with a discussion of its technical basis 
so attendees can best understand the relevancy and limitations of the methods. 
Use of the Energy Institute approach to vibration risk identification in the design phase 
is also covered, including piping design practices to ensure fatigue-tolerant designs. 
Many case studies of typical piping vibration problems that Equity has solved in the 
energy industry are included to illustrate the concepts covered.

Course attendees are encouraged to bring examples of vibration issues they have 
experienced or are experiencing at their facilities for class discussion.

The following general topics are covered during the course: Upon completion of this course, attendees will be 
able to:

•  Introduction
•  General Principles and Definitions
    -  Single Degree-of-Freedom Systems
    -  Stress and Fatigue
    -  Traditional Methods to Identify Severity – Various Industry Screening 
       Charts Explained, ASME OM-3
•  Vibration Data Collection and Signal Analysis
    -  Measurement Technologies and Their Limitations (Accelerometers,  
       Motion Amplification, Impact vs. Bump Testing, Operating Deflection 
       Shapes [ODS], Modal Analysis)
    -  How to Identify Bad Data
    -  Recommended Approaches to Testing (Strategies, Equipment Settings, 
       and Techniques)
•  Fatigue Assessment – What to Do with the Calculated Stress
    -  Fatigue Models (Welded and Non-welded)
    -  Comparison of ASME and European Models
    -  Model Uncertainty and How it Affects Assessments
    -  Basic Fracture Mechanics and Crack-Growth Principles
•  The Upcoming API 579 Part 15 Approach with Examples
    -  Overview
    -  Level 1
    -  Level 2
    -  Level 3
•  Solving Problems in the Design Phase, Source Identification, and Unique 
   Characteristics
    -  Flow-Induced Vibration – 2-Phase Flow, High Energy Flow
    -  Slug Flow
    -  High Frequency AIV – Relief Devices, Control Valves, Orifices
    -  Pulsation – Fundamentals of Acoustic Resonance in Reciprocating 
       Compressor and Pump Systems, API 618/688
    -  Wind-Induced Vibration
    -  Flashing
    -  Cavitation
    -  Expansion Joints
    -  Earthquakes
    -  Hydraulic Surge (Water-Hammer)
•  Post-Construction Mitigation Practices
    -  Piping Restraints
    -  Other Treatments

•  Explain the general principles and definitions that 
   are fundamental to piping vibration
•  Recall common measurement technologies and  
    recommended approaches to testing
•  Summarize the basic principles of fatigue assessments 
   and various models
•  Apply the new Part 15 of API 579 in practical  
    scenarios related to piping vibration
•  Recognize the various potential sources of piping
    vibration, their unique characteristics, and where 
    they are most likely to occur in a processing facility
•  List common mitigation practices to address piping 
    vibration issues effectively

Course Description

Course Outline Course Outcomes
LEARN MORE16 CPD

This course is intended for:

•  Plant engineers who work in a mechanical integrity, 
   reliability, or maintenance role
•  Process engineers/operators involved in FFS, 
    inspection, and fixed equipment reliability programs
•  Inspection, engineering, reliability, and mechanical 
   integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/6/piping-vibration
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Pressure Vessels: ASME VIII-1

Upon completion of this course, attendees will be 
able to:

•  Understand the organization and use of ASME VIII-1
•  Perform pressure vessel component design and 
    basic calculations for vessels subject to internal  
    and external pressure
•  Recall general materials, fabrication, and examination/ 
   inspection requirements
•  Apply design considerations for pressure vessels, 
    nozzle reinforcement calculations, low temperature 
    operation, and basic types of refinery pressure  
    vessels (towers, drums, heat exchangers, and  
    header boxes)
•  Stay updated on current and future activities of the 
    ASME code committees

Course Description

Course Outcomes
LEARN MORE24 CPD

This course is intended for:

•  Engineers working for Owner-Operators,  
    manufacturers, or engineering and construction 
    firms in the oil and gas, chemical, petrochemical, 
    and other processing industries
•  Engineers serving in a maintenance or reliability  
    role whose responsibilities include the evaluation 
   of process pressure vessels

Who Should Attend

Gain a solid, practical understanding of pressure vessel design with this in-depth 
training course, focused on the requirements of the ASME Boiler & Pressure Vessel Code, 
Section VIII, Division 1 (ASME VIII-1). Learn the code’s organization and its key content,  
including general requirements, component design, materials, fabrication, and testing 
procedures. Build competency in the design of shell and head components for both  
internal and external pressure, reinforcement of openings, flange analysis, and protection 
against brittle fracture, while learning to determine the minimum design metal temperature 
(MDMT). This course also discusses design considerations for various pressure vessels 
found in processing facilities such as process towers, heat exchangers, and non-circular  
equipment. Through a combination of presentations and practical example problems, 
attendees will focus on the ASME VIII-1 design-by-rule requirements and gain valuable 
insights from instructors with extensive industry experience.

Course Document Requirement:  The instructors will use the latest edition of PTB-4, the  
ASME Section VIII-1 Example Problem Manual, to demonstrate example problems and solutions.  
Please be sure to obtain a copy for use during the course. 

The following general topics are covered during the course:

•  Background of the ASME Code
•  Introduction of ASME VIII-1
•  Subsection A: General Requirements (UG-1 – UG-32)
•  Example Problem 1: Internal Pressure – Cylinder and 2:1 Elliptical Head
•  Subsection A: General Requirements (UG-28 – UG-34)
•  Example Problem 2: External Pressure – Ring Stiffened Cylinder
•  Subsection A: General Requirements (UG-36 – UG-46)
•  Example Problem 3: Nozzle Reinforcement (Nozzle in 2:1 Ellipsoidal Head)
•  Subsection A: General Requirements (UG-47 – UG-53)
•  Example Problem 4: Ligament Efficiency – Cylinder with Hole Pattern
•  Subsection A: General Requirements (UG-75 – UG-125)
•  Subsection B: Fabrication, UW – Welding (UW-1 – UW-54)
•  Subsection C: Materials, UCS – Carbon/Low Alloy (UCS-1 – UCS-79)
•  Example Problem 5: MDMT – Cylinder – Carbon Steel
•  Subsection C: Materials, UHA – High Alloy (UHA-1 – UHA-51 Overview)
•  Subsection C: Materials, UHX – Tubesheets (UHX-3 – UHX-20 Overview)
•  Appendices Overview: Appendix 1-5, Cone-to-Cylinder
•  Example Problem 6: Appendix 1-5, Cone-to-Cylinder Reinforcement
•  Appendices: Appendix 1-6, Dished Covers
•  Example Problem 7: Appendix 1-6, Type D Dished Head – Bolted Head
•  Appendices: Appendix 2, Bolted Flanges
•  Example Problem 8: Appendix 2, Bolted Flange
•  Appendices: Appendix 13 NCPV, Rectangular Air-Cooler Header Box
•  Example Problem 9: Appendix 13, Rectangular Pressure Vessel
•  Specific Pressure Vessel Design, Vertical Towers
•  Specific Pressure Vessel Design, Horizontal Drums
•  Example Problem 10: Horizontal Drum, Saddle Support of Horizontal Drum
•  Specific Pressure Vessel Design, Heat Exchangers

Course Outline

https://training.e2g.com/learn/courses/2/pressure-vessels-asme-viii-1
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Pressure Vessels: ASME VIII-2

Unlock advanced expertise in pressure vessel design and analysis with this  
comprehensive course focused on the ASME Boiler & Pressure Vessel Code, Section  
VIII, Division 2 (ASME VIII-2). This course offers a detailed exploration of the nine parts  
of ASME VIII-2, covering everything from general requirements and responsibilities to  
material specifications, fabrication, and inspection standards.

Gain a deep understanding of design-by-rule (DBR) and design-by-analysis (DBA) 
procedures, with a special emphasis on the key differences between ASME VIII-2 and 
ASME VIII-1. Learn how to design shell and head components for internal and external 
pressure, reinforce openings, analyze flanges, and protect against brittle fracture and 
minimum design metal temperature (MDMT). Additionally, the course highlights the 
minimum design load case combinations and examination requirements.

Through practical examples and problem-solving, this course combines essential design 
and analysis techniques with real-world insights from instructors with experience in both 
owner-user and consulting roles, ensuring attendees leave with both the knowledge and 
the confidence to apply these rules in their work.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Organization of ASME VIII-2
•  Overview of Duties and Responsibilities, including 
   UDS and MDR Requirements and Certification  
   Requirements
•  Material Requirements and Material Toughness Rules
•  Design-By-Rule Requirements
•  Design-By-Analysis Requirements
•  Fabrication Requirements
•  Examination Requirements
•  Pressure Testing Requirements
•  Overpressure Protection
•  Benefits of the Current Edition of ASME VIII-2 K 
   and Comparison to ASME VIII-1
•  ASME VIII-2 in the Lifecycle Management Process 
   and the Relationship to API 579-1/ASME FFS-1 
    Level 3 Assessments

•  Understand the organization and use of ASME VIII-2
•  Apply advanced pressure vessel component design 
    and rules for internal and external pressure
•  Recall general materials, fabrication, and examination/ 
    inspection requirements
•  Perform design calculations shown through example 
    problems
•  Summarize the differences between ASME VIII-1  
    and ASME VIII- 2 designs and how the use of ASME 
    VIII-2 can provide significant cost savings to those 
    vessels built to ASME VIII-1Course Description

Course Outline Course Outcomes
LEARN MORE24 CPD

This course is intended for:

•  Engineers working for Owner-Operators,  
    manufacturers, or engineering and construction 
    firms in the oil and gas, chemical, petrochemical, 
    and other processing industries
•  Engineers serving in a maintenance or reliability  
    role whose responsibilities include the evaluation 
   of process pressure vessels

Who Should Attend

https://training.e2g.com/learn/courses/55/pressure-vessels-asme-viii-2
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Design-by-Analysis:  
Fundamentals & Applications

This engaging and in-depth course explores the evolution and advanced applications of 
design-by-analysis (DBA) technology in ASME Section VIII Division 2 (VIII-2). Attendees  
will explore the development of DBA principles, including key terminology, stress  
classifications, and the allowable stress basis, while gaining a clear understanding of  
the benefits of designing equipment to VIII-2 standards. Building on DBA’s fundamentals, 
the course dives into essential material properties, advanced techniques, and numerical 
analysis methods for mitigating risks like plastic collapse, local failure, and buckling.  

Practical, real-world problems demonstrate DBA concepts in action while historical 
publications and technical developments provide valuable context. This learning  
experience equips attendees with the foundational knowledge and advanced skills 
needed to elevate their approach to pressure equipment design.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Background Information and Development of  
    ASME VIII-2
•  Organization of ASME VIII-2
•  Comparison: ASME VIII-1 vs. VIII-2 with a Focus on 
    Cost
•  Basics of the ASME DBA Rules
•  Basic Stress Definitions
•  Primary Stress Basis and Limits
•  VIII-2 Allowable Stress Basis
•  More Fundamentals of ASME VIII-2, Part 5, Design  
    by Analysis
•  Stress Classification and the Hopper Diagram
•  Numerical Analysis Methods
•  Load Cases and Load Case Multipliers
•  Relevant Historical Publications and References
•  Required Material Properties for DBA
•  Protection Against Plastic Collapse
    -  Elastic Stress Basis
    -  Limit-Load Analysis
    -  Elastic-Plastic Analysis
•  Protection Against Local Failure
    -  Elastic Stress Method
    -  Elastic-Plastic Method
•  Design for Protection of Buckling
    -  Bifurcation/Eigenvalue Analysis
    -  Type 1, 2, and 3 Buckling Analysis
    -  Load Cases in Buckling Analysis
    -  Proposed Updates to Buckling Rules
•  Example Problems

•  Understand the basic background and development 
    of ASME VIII-2
•  Navigate the organization of the ASME VIII-2  
    document
•  Compare requirements of ASME VIII-1 and VIII-2  
    and the impact on overall equipment costs  
•  Acquire a solid understanding of DBA fundamentals
•  Summarize the VIII-2 elastic stress basis and identify 
    its limits
•  Comprehend the foundations of VIII-2 allowable 
   stresses
•  Use the Hopper diagram to classify stresses
•  Evaluate various numerical analysis methods and 
   their respective advantages
•  Discuss load cases and load case multipliers used 
   in design
•  Reference relevant historical publications and  
    materials that inform VIII-2 standards
•  Identify the required material properties for DBA
•  Summarize the methods for quantifying protection 
   against plastic collapse, local failure, and buckling
•  Comprehend the practical applications of these 
    methods by solving example problems

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Engineering, design, reliability, and maintenance 
    personnel in the oil and gas, petrochemical,  
    specialty chemical, fertilizer, pulp and paper, power 
    generation, and related industries
•  Pressure vessel, piping, and tankage fabricators, 
    engineers, and designers
•  Engineering and reliability managers and central  
    engineering staff

Who Should Attend

https://training.e2g.com/learn/courses/8/design-by-analysis-fundamentals-and-applications
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Pressure Vessels: Fatigue

Develop a deeper understanding of cyclic loading and metal fatigue with this dynamic 
course, designed to provide attendees with both foundational knowledge and practical 
insights. Explore key concepts such as cyclic plasticity principles, fatigue damage 
morphology, and essential definitions, as well as advanced topics like fatigue damage 
summation methods, cycle counting, and the material properties critical for accurate 
fatigue assessments. Gain valuable insights into the technical basis of VIII-2 fatigue 
evaluation methods, fatigue screening, and the legacy ASME Smooth Bar Fatigue Method.

Building on the foundational knowledge of fatigue, discover the Battelle Structural Stress 
Method for welded fatigue applications and the Strain-Life Equation for predicting 
remaining life.  Deepen an understanding of fracture mechanics, crack growth analysis, 
and ratcheting fundamentals while uncovering the practical applications of ASME Code 
Case 2605.  Through real-world example problems and actionable fatigue mitigation 
strategies, this course empowers attendees to tackle complex challenges with confidence 
and precision.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Fatigue Definitions and Fundamentals
•  Introduction to Cyclic Plasticity
•  Types of Cyclic Loading and Fatigue Damage  
    Morphology
•  Fatigue Damage Summation Methods and Cycle 
    Counting
•  Material Properties for Fatigue Assessments
•  ASME VIII-2 Fatigue Screening Methods
    -  Proposed Updates to Method B
•  Basis for ASME VIII-2 Fatigue Methods
•  Legacy ASME Smooth Bar Method
•  Example Problems
•  Battelle Structural Stress Method
    -  Developments in Structural-Strain Approach
•  Strain-Life Equation (API 579-1/ASME FFS-1, Part 14)
    -  Critical Plane Method
•  Fracture Mechanics (Crack Growth) Approach
•  ASME VIII-2 Fracture Toughness and Brittle Fracture
•  Fundamentals of Ratcheting for Design-by-Analysis
    -  Overview of the Bree Diagram
    -  Recent Updates to Ratcheting Rules
•  Overview of ASME Code Case 2605
•  Practical Fatigue Mitigation Strategies through  
   Design
•  Example Problems

•  Describe the fundamentals of cyclic loading and 
    metal fatigue
•  Recall key fatigue definitions and nomenclature
•  Restate the primary principles of cyclic plasticity
•  List the different types of cyclic loading and the 
   damage morphology of each
•  Discuss fatigue damage summation methods and 
    cycle counting
•  List the required material properties for fatigue  
    assessments
•  Understand the ASME VIII-2 fatigue screening  
   methods and proposed updates to Method B
•  Explain the technical basis for VIII-2 fatigue 
   evaluation methods
•  Summarize the legacy ASME Smooth Bar Method
•  Apply the Battelle Structural Stress Method
•  Utilize the Strain-Life Equation to predict remaining 
    life
•  Understand key concepts of fracture mechanics 
    and the crack growth approach
•  Explain the fundamentals of ratcheting for DBA
•  Interpret and apply the Bree Diagram in fatigue and 
   ratcheting analysis
•  Recognize recent updates to the ratcheting rules in 
    VIII-2 and API 579
•  Use insights from ASME Code Case 2605 to  
    enhance your approach to fatigue analysis
•  Implement practical design and fabrication 
    strategies to mitigate fatigue damage
•  Analyze the example problems provided and 
    understand the solutions presented

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Engineering, design, reliability, and maintenance 
    personnel in the oil and gas, petrochemical,  
    specialty chemical, fertilizer, pulp and paper,  
    power generation, and related industries
•  Pressure vessel, piping, and tankage fabricators, 
    engineers, and designers
•  Engineering and reliability managers and central 
    engineering staff
•  Mechanical, materials, and corrosion engineering 
   specialists

Who Should Attend

Recommended Prerequisite Course: Design by Analysis

https://training.e2g.com/learn/courses/57/fatigue-fundamentals-applications
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Process Piping

This engaging course offers a practical and comprehensive understanding of the piping 
design and analysis requirements outlined in the ASME B31.3 Process Piping Code. 
The attendees explore critical topics such as piping component and system design, 
material selection, fabrication, and inspection/testing. Key areas like design loads, internal 
pressure considerations, piping flexibility analysis, branch reinforcement calculations, 
temperature effects, piping layout, support design, and equipment nozzle load limits are 
covered in depth. 

Designed to ensure hands-on learning, the course features numerous example problems 
that reinforce the concepts discussed and help attendees apply the knowledge in 
real-world scenarios. Taught by instructors who are industry-recognized subject matter 
experts, this course blends in-depth technical expertise with real-world perspectives, 
giving attendees the skills needed to navigate the complexities of piping design.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  General Requirements for Process Piping Systems
•  Basics of Component Design: Pipe, Bends, Miters, 
   Closures, and Expansion Joints
•  Branch Reinforcement
•  Piping Flexibility Analysis
•  Basics of Piping Fabrication
•  Examination and Testing
•  Material Requirements and MDMT
•  Piping Layout and Support Design
•  Overview of Non-Process Piping Codes
•  Overview of Referenced Piping Component 
   Standards
•  Existing Piping Systems

•  Understand how the content is organized and 
    how to navigate and effectively apply it to piping 
    systems
•  Design process piping components for internal 
    pressure and apply this knowledge to real-world 
    piping systems
•  State general piping materials, fabrication, and  
    examination/inspection requirements
•  Apply the concepts of piping flexibility analysis  
    while considering the effects of temperature
•  Recall design requirements for piping loads,  
    internal pressure, branch reinforcements, supports, 
    and equipment nozzle loads
•  Recognize and appreciate the current and future 
    activities of the ASME Code committee

Course Description

Course Outline Course Outcomes
LEARN MORE24 CPD

This course is intended for:

•  Technical professionals in the oil refining,  
    petrochemicals, chemicals, pulp and paper, or  
    similar industries who work with process piping  
    designed, fabricated, and tested in accordance  
    with B31.3
•  Engineers working for Owner-Users, manufacturers, 
    or engineering and design construction firms  
    whose responsibilities include the evaluation of  
    process piping
•  Engineers serving in a maintenance or reliability role
•  Central engineering staff

Who Should Attend

https://training.e2g.com/learn/courses/5/process-piping
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Repair Strategies

Discover the full potential of pressure equipment and piping repair strategies. This 
comprehensive course is designed to provide attendees with an in-depth understanding 
of how these repairs fit into the broader lifecycle management of their assets. Learn to 
navigate key ASME codes, API standards, NBIC standards, and other critical documents 
that guide repair practices. 

Explore a range of effective repair strategies, along with considerations on how advanced 
analysis can sometimes eliminate the need for repair. Gain valuable insights into 
determining when equipment should be replaced instead of repaired. This course offers 
a systematic approach to evaluating and managing repairs, equipping attendees with the 
knowledge to make informed, cost-effective decisions for their organizations.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Overview of Existing Industry Codes and Standards
•  General Approach to Evaluations/Repairs
•  Welded Repairs and Non-Welded Repairs
•  Alternatives to and Optimization of Repairs

•  List the relevant codes and standards that should  
    be referenced during the development of repair 
    strategies
•  Summarize the key elements of the existing codes 
    and standards as they relate to the development 
    of repair strategies
•  Recall the 5 steps to the general approach to  
    evaluations/repairs
•  Discuss several repair options, both welded and 
    non-welded, as presented in the course
•  Discuss several of the repair types covered in the 
    articles of PCC-2
•  List the major welding processes and the
    advantages and disadvantages of each process
•  Recall notable features of the repair strategies  
    presented during the case studies
•  State a few alternatives to repairs and how repairs 
    may be optimized

Course Description

Course Outline Course Outcomes
LEARN MORE8 CPD

This course is intended for:

•  Plant engineers and inspectors
•  Central engineering staff
•  Turnaround planners
•  Engineers serving in a maintenance or reliability role
•  Technical professionals in various processing  
    facilities: oil refining, pulp and paper, natural gas, 
    chemical, and other industries that use, maintain, or 
    inspect pressurized equipment

Who Should Attend

https://training.e2g.com/learn/courses/53/repair-strategies
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Software: API RBI within PlantManager

This training course teaches attendees how to effectively navigate and implement the 
RBI methodology of API RP 581 using Equity Software’s API RBI software. After a brief 
background presentation of basic RBI principles, the course introduces attendees to the 
API RBI software environment by navigating to areas of the software to enter key inputs, 
view results, and interpret inspection recommendations. Next, the modeling of fixed 
equipment in API RBI is demonstrated. Attendees participate in hands-on exercises to 
interpret and enter mechanical, process, inspection, and damage mechanism data. 
After the equipment modeling is complete, attendees calculate the equipment’s risk, 
interpret the results, and carefully consider the inspection recommendations.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Overview of RBI Principles of API RP 581
•  General Navigation
•  Fixed Equipment Modeling
•  Fluid Building and Inventory Group Identification
•  Damage Mechanism Assignments
•  Inspection History Input and Determining  
   Effectiveness
•  Key Software Settings to Consider
•  Calculating Risk and Interpreting Warnings and  
    Error Messages
•  Basic and Advanced Inspection Planning
•  Recommended Data Validation
•  Other Software Functionality: Reporting, Filtering,  
    Import/Export

•  Summarize key API RBI principles as detailed in  
    API RP 581
•  Competently navigate the API RBI software
•  Model basic fixed equipment in the API RBI software
•  Build fluid streams and identify inventory groups
•  Assign active damage mechanisms to equipment 
   and quantify the severity/susceptibility
•  Enter inspection history details and evaluate the  
   effectiveness of past inspections
•  Review and modify key software settings
•  Calculate risk, interpret warnings, and effectively 
   clear errors
•  Communicate RBI recommendations and identify 
    risk drivers
•  Execute basic data validation checks
•  Generate reports, create and apply filters, and  
    export data from the API RBI software

Course Description

Course Outline Course Outcomes
LEARN MORE12 CPD

This course is intended for:

•  Plant inspectors
•  Engineers serving in a mechanical integrity role
•  Central engineering staff
•  Reliability or inspection professionals in the pulp 
    and paper, natural gas, chemical, and other  
    industries that use, maintain, or inspect pressurized 
    equipment
•  Staff personnel who enters RBI data or serves as 
   the RBI program lead/specialist

Who Should Attend

https://training.e2g.com/learn/courses/51/api-rbi-software-within-plantmanager
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Software: eec WebTools

This course provides training on Equity Software’s WebTools, a suite of cloud-based  
analytical applications used to evaluate pressure-containing equipment, such as process 
vessels, piping, and storage tanks. These web applications, featured within the Equity  
Engineering Cloud (eec®), can be used to evaluate in-service equipment based on the  
criteria in the ASME and API design codes and standards. In-service evaluation capability 
includes fitness-for-service (FFS) for a wide variety of damage mechanisms.

This software training course features instruction of the most widely used web applications 
in eec WebTools for evaluating in-service damage. For each eec WebTool module, the 
training begins with an overview of the appropriate part of API 579-1/ASME FFS-1 to 
give attendees the necessary background of the FFS methodology. This instruction is 
then followed by a hands-on application for each web app used in assessment, during 
which attendees will input equipment design data, inspection data, and operating data 
(as applicable) as they perform FFS assessments using the eec WebTools.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Introduction to eec WebTools Environment
•  Navigation of the Utility Menu and eec WebTools
•  eec WebTools Functionality such as Data Input,  
    Saving and Loading Analyses, Viewing Results, and 
    Generating Reports
•  Use of the WebTools for Assessing General, Local, 
    and Pitting Corrosion (Volumetric Metal Loss –  
   API 579 FFS Parts 4, 5, and 6)

•  Navigate selected eec WebTools applications
•  Perform rudimentary design calculations for various 
    equipment components (shells, heads, nozzles, 
    pipes)
•  Recall the methodology of performing FFS  
    assessments for the most widely used eec  
    WebTool modules
•  Conduct basic FFS assessments on equipment  
    experiencing local and general metal loss, and  
    pitting
•  Generate reports and appropriately document  
    FFS assessments

Course Description

Course Outline Course Outcomes
LEARN MORE20 CPD

This course is intended for:

•  Plant engineers and inspectors in the refining/ 
    petrochemical and comparable industries serving 
    in a maintenance or reliability role whose  
    responsibilities include the evaluation of fixed  
    equipment using eec WebTools
•  Engineers serving in a central engineering staff

Who Should Attend

https://training.e2g.com/learn/courses/59/eec-webtools
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Software: IntelliJoint

Flanged connection leakage is an expensive problem, but it does not need to be 
accepted as simply part of plant operation and the cost of doing business. The IntelliJoint 
software provides capability to evaluate and optimize assembly parameters for 
pressure-boundary bolted flanged joints with ring-type gaskets per the methodology 
outlined in ASME PCC-1 (Post Construction Code). The software provides engineers with 
the capability to review or analyze existing and/or new bolted flanged joints to eliminate 
or minimize the risk of costly and potentially dangerous leakage. These analysis 
capabilities make the IntelliJoint software a valuable tool to drastically improve the 
safety and reliability of existing flanged joints and designs for new equipment. This course 
will teach attendees how to eliminate leaks by understanding the code requirements and 
guidelines, key data and inputs, and how to optimize flanged joint connections.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  IntelliJoint’s Background – Applicable Codes,  
    Calculations, Gasket Considerations, and Bolt and 
    Flange Stresses
•  Inputs – Required Data and Proper Entry for  
    Assessments
•  Results – Interpreting Output and Optimizing Bolt 
    Stress
•  Example Problem Using IntelliJoint

•  Compare the performance of various gasket styles 
   or manufacturers
•  Identify the best gasket for specific applications  
    and optimize gasket dimensions
•  Estimate optimal assembly bolt stress that will  
    provide adequate sealing while avoiding damage  
    to the joint components
•  Visualize gasket stress losses due to internal  
    pressure, thermal gradients, and creep relaxation
•  Troubleshoot existing gasket configurations and  
    determine the effectiveness of proposed leak fixesCourse Description

Course Outline Course Outcomes
LEARN MORE3 CPD

This course is intended for:

•  Plant engineers and inspectors in the refining/ 
    petrochemical and comparable industries serving 
    in a maintenance or reliability role whose 
    responsibilities include the evaluation of flanges
•  Engineers serving in a central engineering role

Who Should Attend

https://training.e2g.com/learn/courses/70/intellijoint
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Software: PlantManager SAGE with 
Fitness-for-Service Applications

This PlantManager SAGE training course provides training specific to the PlantManager 
SAGE suite of analytical tools used to evaluate pressure-containing equipment, such  
as process vessels, piping, and storage tanks. The course will cover the structure of  
PlantManager SAGE and is designed to develop skills in its navigation and use. The  
software can be used to design new equipment or evaluate in-service equipment based 
on the criteria in the ASME and API design codes and standards. In-service evaluation  
capability includes equipment re-rating or fitness-for-service (FFS) for a wide variety of 
damage mechanisms.

The PlantManager SAGE training course focuses on the most widely used modules within 
this benchmark software for FFS assessments. For each PlantManager SAGE module, the 
training begins with an overview of the appropriate part of API 579-1/ASME FFS-1 to give 
the attendee the necessary background of the FFS methodology. This instruction is then 
followed by a hands-on application of each assessment module, during which attendees 
will input equipment design, inspection, and operating data (as applicable) as they 
perform various design, rerate, FFS, and specialty assessments utilizing the software.

Course Description

LEARN MORE20 CPD Upon completion of this course, attendees will be 
able to:

•  Navigate the basic screens and tabs of PlantManager 
   SAGE
•  State the database structure and relationships of 
    equipment/components
•  Recall the meaning of software flags, error messages, 
    warnings, etc.
•  Utilize PlantManager SAGE as an equipment  
    database, storage for inspection data
•  Describe how reports are generated and  
    documented
•  Detail how to import/export data
•  Perform rudimentary design calculations for various 
    equipment components (shells, heads, nozzles,  
    pipe, tanks)
•  Recall the basic methodology of performing FFS 
    assessments for the most widely used PlantManager 
    SAGE modules
•  Conduct basic FFS assessments on equipment  
    experiencing local and general metal loss, and  
    pitting

Course Outcomes

This course is intended for:

•  Plant engineers and inspectors in the refining/ 
    petrochemical and comparable industries serving  
    in a maintenance or reliability role whose  
    responsibilities include the evaluation of process 
    pressure vessels, piping, and storage tanks
•  Engineers serving in a central engineering staff

Who Should Attend

The following general topics are covered during the course:

•  Analysis Module Capabilities
•  Database Structure
•  Navigation, Flags, and Keywords
•  Server Messages, Errors, and Warnings
•  Parent/Child Relationship for Nozzles and FFS Capabilities
•  Import/Export Options
•  Parametric Studies
•  Analysis Reports

Design and FFS Component Assessment Modules:

•  MATDAT Module
•  SHELL Module
    -  Shells and heads under internal and external pressure using ASME VIII-1
    -  Shells and heads subject to in-service volumetric damage using API FFS
        ›  FFS Part 4 General Metal Loss, Point Thickness Readings (PTRs) –  
          Ellipsoidal Head
•  NOZZLE Module
    -  Evaluation of nozzles using ASME VIII-1
    -  Nozzle junction subject to in-service volumetric damage using API FFS
        ›  FFS Part 4 General Metal Loss at Discontinuity – Nozzle/Shell Junction
•  APIPE Module
    -  Pipe section under internal pressure ASME B31.3
    -  Pipe subject to in-service volumetric damage using API FFS
        ›  FFS Part 6 Pitting, Pit-Couples on External Surface of Pipe
•  HVESS Module
    -  Evaluation of vessel stresses imposed by saddles using ASME VIII-2
    -  Horizontal vessel subject to in-service volumetric damage using API FFS
        ›  FFS Part 5 Local Metal Loss, Groove – Cylindrical Shell Course
•  TOWER Module
    -  Vertical process tower subject to in-service volumetric damage using  
      API FFS
        ›  FFS Part 5 Local Metal Loss, CTPs – Cylindrical Shell Course

Course Outline

https://training.e2g.com/learn/courses/9/sageplusplantmanager-with-ffs-applications
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Software: SIMFLEX-IV

This SIMFLEX-IV course provides the refinery engineer a practical understanding of the 
SIMFLEX-IV piping flexibility software. The attendee is assumed to have some understanding 
of the ASME B31.3 Process Piping Code. The course covers an overview of the program 
features, input structure, analysis procedures, input keywords, output description, and  
other special topics. Lectures are interspersed with several piping model example 
problems that demonstrate concepts covered in the lectures. While the focus of the 
course is the SIMFLEX-IV piping flexibility software, it also includes practical information 
from instructors who have performed hundreds of piping analyses as Owner-Users and 
consultants. All attendees will leave the course with the ability to perform an ASME B31.3 
piping flexibility analysis.

Course Description

LEARN MORE16 CPD The following general topics are covered during the course:

•  B31.3 Piping Flexibility Basics
    -  Key Concepts from B31.3 Piping Course
    -  Spring Hanger Design

•  Input Structure
    -  Once-through Input Structure
    -  Web & Cloud-based Analysis
    -  Input Format
        ›  Keyword Free-format
        ›  Coordinates (incremental & absolute)
        ›  Pipe Data
        ›  Weight
        ›  Component
    -  Input Data Structure is Outlined in Section 3.1
    -  Pressure Elongation
    -  Undertolerance
    -  Pipe Bends

•  Modeling and Loads
    -  Piping Modeling Best Practice
    -  Flange Stress Calculation
    -  Load Case Combinations
    -  Multiple Thermal Cases
    -  Occasional Loads (wind, seismic)
    -  Dynamic Analysis (brief overview only for awareness)

•  Special Features
    -  Spring Hangers Selection/Flange Leakage Evaluation
    -  Vessel Flexibility and Vessel Stress (tank connections)
        ›  WRC (and options within)
    -  Support Friction
    -  Thermal Bowing

•  Peng Technical Papers & Textbook

•  Output
    -  Input Echo
    -  Error Messages
    -  Member Geometry Description
    -  Member Load Description

    -  Support Description
    -  Nodal Load Description
    -  Misc Notes
    -  Load Case Results
        ›  Member Forces and Displacements
        ›  Anchor and Support Forces
        ›  Pipe Stress
        ›  Unbalanced Forces and Moments
    -  Spring Hanger Selection Table
    -  Code Compliance Stress Table
    -  Maximum System Response Summary
    -  Rotating Equipment Compliance Reports
    -  Flange Output/Equivalent Pressure
    -  Support Load Combination Report

•  SIMFLEX Example Problems

Course Outline

Upon completion of this course, attendees will be able to:

This course is intended for:

•  List and summarize the key concepts of piping flexibility
•  Describe the input structure of pipe, flanges, branches,  
    supports, and restraints
•  Recall the best practices when modeling piping
•  Summarize how to model load case combinations, multiple 
   thermal cases, and occasional loads such as seismic and wind
•  Interpret the output and results of piping flexibility analyses
•  Understand the example problems’ input and output
•  Perform an ASME B31.3 piping flexibility analysis

•  Technical professionals in the oil refining, petrochemicals, 
    chemicals, pulp and paper, or similar industries who work 
    with process piping designed, fabricated, and tested in  
    accordance with B31.3
•  Engineers working for Owner-Users, manufacturers, or  
    engineering and design construction firms whose  
    responsibilities include the evaluation of process piping
•  Engineers serving in a maintenance or reliability role
•  Central engineering staff

Course Outcomes

Who Should Attend

https://training.e2g.com/learn/courses/60/simflex-iv
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Storage Tanks

Learn the essential knowledge needed for effective welded storage tank design and  
analysis with this comprehensive course. Focused on the key requirements of API 650, 
this course equips attendees with a practical understanding of aboveground storage tank 
design and analysis. Through expert instruction, attendees gain insights into critical 
aspects such as roof designs, foundations, material considerations, fabrication 
processes, and testing protocols—all in the context of API 650 standards. Additionally, 
the instructors explore other relevant tank designs, like API 620 tanks.

Design considerations are also a major focus including design loads, wind and seismic 
requirements, external pressure, and temperature-related factors like brittle fracture and 
elevated temperature tanks. The course covers diverse tank types, such as stainless and 
aluminum tanks, fixed and floating roof tanks, and tanks with double bottoms. Beyond 
design, the course provides practical guidance on evaluating existing tanks based on 
API 653, covering minimum thickness requirements, inspection intervals, repairs, 
hydrostatic testing, and settlement evaluations.

Featuring many practical example problems throughout, this course is designed to  
enhance hands-on learning and help attendees directly apply the concepts to real-world 
design scenarios.  This course blends the theory behind design and analysis with practical  
expertise from instructors with experience both as Owner-Users and consultants, making  
it an invaluable resource for anyone involved in storage tank integrity.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  API 650 Overview & Scope
•  Material Selection
•  Shell & Bottom Design
•  Shell Attachment & Fixed Roofs
•  Anchorage & Foundation
•  Internal Pressure
•  Elevated Temperature
•  External Pressure
•  Small, Shop Fabricated Tanks
•  Seismic Design
•  Non-Carbon Steel Tanks
•  Piping Loads on Tanks
•  Fabrication, Erection, and Testing
•  Floating and AI Dome Roofs
•  Leak Detection
•  API 653 Overview & Scope
•  Suitability for Service
•  Inspection Planning
•  Materials & Welding
•  Repairs, Reconstruction, Examination, & Testing
•  Settlement Evaluation
•  Other API 653 Topics
•  API 620 Overview
•  Special API 620 (Low Temperature) Tanks
•  Other Tank Standards
•  API 579-1/ASME FFS-1 for Tanks

•  Recall the API 650 requirements for tank component 
    design, materials, examination, and testing
•  Apply API 653 assessment procedures for the  
    evaluation of existing storage tanks
•  Summarize the requirements of the other main  
    storage tank design standard, API 620
•  Compare and contrast other storage tank design 
    and fabrication standards
•  Understand the use of applicable API 579-1/ASME 
    FFS-1 techniques for evaulation of storage tanks
•  Perform basic tank design calculations demonstrated 
    in the various example problems

Course Description

Course Outline Course Outcomes
LEARN MORE20 CPD

This course is intended for:

•  Engineering, inspection, design, reliability, and  
    maintenance personnel in the oil and gas,  
    petrochemical, specialty chemical, fertilizer, pulp 
    and paper, power generation, and related industries
•  Inspection, engineering, and reliability managers 
    and central engineering staff
•  Tank fabricators

Who Should Attend

https://training.e2g.com/learn/courses/10/storage-tanks
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Welding for Mechanical Integrity 
Professionals

Welding plays a critical role in the integrity and long-term reliability of pressure equipment and 
piping, and understanding its fundamentals is essential for anyone supporting mechanical integrity 
(MI) programs. This course equips attendees with a practical understanding of welding technology, 
giving MI, reliability, inspection, and engineering personnel the knowledge needed to make 
informed decisions about weld quality, repair strategies, and fabrication requirements.

Through expert-led instruction, attendees will explore the welding fundamentals that matter 
most for equipment reliability, including metallurgy basics, material verification, and the strengths 
and limitations of major welding processes such as SMAW, GTAW, GMAW, SAW, and FCAW. 
Course attendees will learn how to identify and select filler metals, interpret welding procedures 
(WPS/PQR), and apply proper preheat, post-weld heat treatment, and purging practices to ensure 
sound welds.

The course also covers advanced and real-world applications such as temper bead techniques, 
weld overlays, explosion-bonded cladding, hot taps, hydrogen bakeout, and common repair 
welding scenarios. Along the way, attendees will learn how to recognize weld defects, understand 
inspection methods, and interpret welding symbols and weld maps with confidence.

Whether evaluating new fabrication, troubleshooting field repairs, or supporting day-to-day MI 
decisions, attendees will leave with immediately applicable welding knowledge that improves 
equipment reliability, reduces failures, and elevates professional capability across plant operations.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Metallurgy 101 - Mechanical Properties, Mill Applied 
   Heat Treatments, and Positive Material Identification
•  Welding Processes: SMAW, GTAW, GMAW, SAW,  
   and FCAW
•  Filler Metal Identification
•  Filler Metal Selection - Similar Materials, Dissimilar 
   Materials, and Weld Overlay
•  Roll Cladding, Explosion Bonded Cladding, and  
   Strip Lining
•  Purging and Shielding Gases
•  Preheat and Post-Weld Heat Treatment
•  Welding Procedure Specifications (WPS), Procedure 
    Qualification Records (PQR), and Welder Performance
•  Welding Symbols and Weld Maps
•  Inspection and Defects
•  Weldability Testing
•  Temper Bead Welding
•  Hot Tapping
•  Repair Welding, including Hydrogen Bakeout
•  Welding Resources

•  Understand the importance of WPS, PQR, and weld 
    maps to ensure compliance with design, fabrication, 
   and repair requirements
•  Identify the most common welding processes and 
    filler materials used in the fabrication of process 
    plant equipment to ensure equipment reliability
•  Describe the benefits of preheat, post-weld heat 
    treatment, purging, and shielding gas practices to 
    minimize residual stress, cracking risks, and weld 
   quality issues
•  Recognize common weld defects and describe  
    suitable inspection and testing methods to detect, 
    evaluate, and prevent them
•  Describe advanced and special welding applications 
    such as temper bead welding, hot tapping,  
    explosion-bonded cladding, weld overlays, and  
    hydrogen bakeout, including when and why they 
    are used

Course Description

Course Outline Course Outcomes
LEARN MORE16 CPD

This course is intended for:

•  Welders, welding inspectors, plant inspectors,  
    and engineers serving in a maintenance, reliability, 
    or MI role
•  Project engineers involved with the purchase of  
    fabricated equipment

Who Should Attend

https://training.e2g.com/learn/courses/11/welding-for-mechanical-integrity-professionals
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API 579 Fitness-for-Service –
General Metal Loss (Part 4)

Are you just beginning to learn about fitness-for-service (FFS) assessment techniques for 
damaged equipment? Do you need refresher training on one of the most-often applied 
parts of API 579? This on-demand training course is a good place to start or revitalize your 
FFS journey.

This on-demand training course provides a detailed overview of the methodology and  
application of assessment procedures for general metal loss (GML) found in Part 4 of  
API 579-1/ASME FFS-1. Attendees will gain an understanding of the applicability and 
limitations of these assessment procedures, as well as the data requirements, assessment 
techniques, and acceptance criteria to apply the Part 4 methods. In addition to learning 
the procedures, the attendee will learn how to assess remaining life, apply remediation 
methods or in-service monitoring to extend the equipment’s lifecycle, and use proper  
documentation practices. At the conclusion of the course, a real-world example problem  
is presented to demonstrate the application of the GML assessment procedures.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Basis for the Part 4 GML Assessment Procedures
•  Applicability and Limitations of the Assessment  
   Procedures
•  Data Requirements
•  Assessment Techniques and Acceptance Criteria
•  Remaining Life Assessment and Remediation
•  In-Service Monitoring and Documentation
•  Example Problem Using Part 4 GML Assessment 
   Procedures

•  Recognize that the assessment procedures of Part 4 
    are based on a thickness averaging approach
•  Recall a few limitations to the assessment procedures
•  Discuss the two options for obtaining thickness  
    data – point thickness readings (PTRs) and critical 
    thickness profiles (CTPs) – and the applicability and 
    limitations of each method
•  Summarize the steps for determining the average 
    thickness using CTPs, including the use of  
    remaining thickness ratio and length for thickness 
    averaging
•  State the bases for the acceptance criteria for a  
    Level 1 or Level 2 Part 4 GML assessment
•  Explain how remaining life is determined and used 
    to set an inspection interval
•  Discuss the need for and some methods of  
    remediation
•  Describe some methods of in-service monitoring
•  State the key items to include in the documentation 
    of an FFS assessment
•  Explain the application of the GML assessment  
    procedures to the example problem given at the 
    end of the course

Course Description

Course Outline Course OutcomesLEARN MORE12 CPD

ON-DEMAND

This course is intended for:

•  Engineers serving in a mechanical integrity role
•  Plant inspectors
•  Central engineering staff
•  Reliability or inspection professionals in the pulp 
    and paper, natural gas, chemical and other 
    industries that use, maintain, or inspect pressurized 
    equipment

Who Should Attend

https://training.e2g.com/learn/courses/17/api-579-fitness-for-service-general-metal-loss-part-4
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Introduction to Alarm 
Management Systems

This course provides a comprehensive overview of alarm management systems in 
industrial environments, emphasizing the importance of effectively managing alarms to 
enhance safety, efficiency, and compliance. Attendees will learn about the principles of 
alarm management, including the identification, prioritization, and rationalization of alarms. 
The course covers best practices for designing alarm systems, addressing nuisance 
alarms, and meeting industry standards such as ISA-18.2 and IEC 61511. Practical guidance 
on alarm documentation, analysis, and continuous improvement ensures attendees are 
equipped to implement and maintain effective alarm management strategies. By the end 
of the course, attendees will gain the skills and knowledge necessary to optimize alarm 
performance, reduce operational risks, and support safe and reliable plant operations.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Introduction – Layers of Protection Model and  
    Baseline Evaluation of Alarm Systems
•  Alarm Systems and ISA 18.2
    -  Alarm Definitions
    -  Fundamentals of Alarm Management Systems
    -  Lifecycle Approach
•  Monitoring and Assessment
    -  Operator Interview
    -  Qualitative and Quantitative Components
    -  Metrics Reporting
    -  Key Performance Indicators
•  Alarm Philosophy – The Guiding Document
•  Rationalization
    -  Alarm Identification
    -  Rationalization Activities
    -  Master Alarm Database
    -  Alarm Prioritization and Classification
•  Alarms as Independent Protection Layers (IPLs)
    -  Characteristics of IPLs
    -  Time to Respond
    -  Maintenance and Testing
    -  Response Procedures and Training
    -  Assessment of IPL Alarm Integrity

•  Understand the Layers of Protection Model and 
    recall that alarm systems with operator intervention 
    is the third stage of prevention in that model
•  Restate the definition of an alarm and distinguish it 
    from an alert, prompt, and message
•  Name the two assessments that should be  
    conducted to ensure alarm systems meet operator 
    needs and enhance response effectiveness
•  Communicate the importance of alarm data  
    collection and analysis and the use of KPIs to  
    assess the effectiveness, reliability, and efficiency 
    of alarm systems
•  Develop and utilize an alarm philosophy document 
    to guide alarm system design, ensure consistent 
    practices, and address roles, responsibilities, and 
    performance monitoring
•  Recall that the main purpose of rationalizing alarms 
    is to ensure they are meaningful, actionable, and 
    aligned with operational and safety requirements
•  Justify alarms based on their relevance, estimate  
    response times, and prioritize alarms using  
    appropriate criteria, such as risk matrices
•  Recognize the purpose of a Master Alarm Database 
    (MADB) to document rationalization results, manage 
    alarm-related information, and support effective  
    alarm system operation
•  Evaluate and assign alarm priorities based on  
    factors such as severity, operational impact, and 
    time available for response to ensure effective  
    operator focus during critical situations
•  Ensure alarms qualify as IPLs by meeting criteria 
    such as specificity, independence, dependability, 
    and auditability
•  Appreciate that effective response procedures and 
    training programs empower operators to manage 
    IPL alarms and mitigate process safety risks

Course Description

Course Outline Course OutcomesLEARN MORE2 CPD

ON-DEMAND

This course is intended for:

•  Facility engineers serving in one of the following 
   roles: process control, safety, process design, HSE, 
    automation, and maintenance
•  Plant operators and control room supervisors
•  Instrumentation and control technicians
•  Personnel responsible for regulatory compliance
•  Central engineering staff

Who Should Attend

https://training.e2g.com/learn/courses/127/introduction-to-alarm-management-systems
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Introduction to Fixed Equipment 
Mechanical Integrity Programs

Step into the world of mechanical integrity (MI) with this introductory training course, 
perfect for new or seasoned professionals looking to build a strong foundation in the 
field. Learn how federal regulations drive MI requirements and discover the essential 
elements of creating effective programs. Explore how MI integrates into every phase of 
fixed equipment management—from design and construction to inspection and repair—
equipping you with practical, real-world knowledge. Gain insight into common industry 
damage mechanisms and learn about the cutting-edge non-destructive examination (NDE) 
tools used to confidently find damage. Start your MI journey by acquiring the knowledge 
that underlies safety, reliability, and operational success in the industry.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Process Safety Management (PSM)
•  Inspection Business Process
•  Introduction to Asset Management and the Asset 
   Lifecycle
•  Inspection Program Content
•  Industry Standards and Guidelines
•  Morphologies of Common Damage Mechanisms
•  Non-destructive Testing Methodologies

•  State OSHA’s PSM regulation CFR number and its 
   origin 
•  Define MI, provide its purpose, and how it relates  
    to PSM legislation
•  Describe in general the inspection business process 
    and importance to an effective MI program
•  Recall the primary functions, major elements, and 
    key outputs of a facility’s inspection program
•  Explain the phases of asset Lifecycle Management 
    (LCM) and how each should be integrated in a 
    facility’s MI program
•  State the two primary inspection planning  
    methodologies
•  Describe the basic concepts and advantages of 
   RBI planning
•  List several organizations that publish inspection 
    program resources and which key industry  
    documents cover the LCM phases 
•  Explain the importance of identifying credible 
    damage mechanisms that affect fixed equipment  
   to achieve an effective MI program
•  Describe several damage mechanisms, their  
    morphology, and the role of the inspector and  
    NDE technology to find the damage
•  Name a few of the main NDE tools that use  
    ultrasonic, radiography, eddy current, magnetic  
    particle testing, and specialty NDE technology
•  Recall which NDE tools are effective at finding  
    general and local corrosion, surface cracking, and 
   sub-surface cracking

Course Description

Course Outline Course OutcomesLEARN MORE2 CPD

ON-DEMAND

This course is intended for:

•  Plant engineers including mechanical, process,  
    reliability, instrument, and electrical who work in 
   PSM-regulated facilities
•  Site PSM and MI leaders and team members 
•  Projects and maintenance managers and project 
   engineers
•  Consultants in the refining, chemical, petrochemical 
    industries, or similar processing facilities that are 
   PSM-regulated
•  Reliability, maintenance, or inspection professionals 
    that use, maintain, or inspect equipment for  
    processes containing highly hazardous chemicals

Who Should Attend

https://training.e2g.com/learn/courses/72/introduction-to-fixed-equipment-mechanical-integrity-programs
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Introduction to Risk-Based Inspection

This on-demand course is your gateway to understanding Risk-Based Inspection (RBI)  
and its role in mitigating equipment risk. Through clear and practical instruction, 
attendees will uncover the relationship between uncertainty and risk while mastering 
the foundational concepts behind RBI. Get to know the industry’s guiding documents, 
API 580 and 581, and learn how to evaluate failure probabilities, consequences, and 
risks. Walk away with the knowledge needed to conduct risk assessments and plan 
inspections that align with risk-driven strategies.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Why Do We Inspect?
•  Uncertainty & Risk
•  Determining Inspection Due Dates & RBI’s Pareto 
    Principle
•  Is RBI Permitted & Definitions to Know
•  RBI Basic Concepts
•  Risk Assessment of a Car’s Tires
•  RBI Output & Benefits
•  Overview of API 580
•  Overview of API 581
•  Probability of Failure - API 581
•  Consequence of Failure - API 581
•  Risk & Inspection Planning

•  Describe how risk is in our everyday lives and the  
    4 most common ways we react to risk
•  List reasons to inspect fixed equipment
•  Explain how uncertainty and risk are related
•  Summarize the evolution of inspection from time- 
   based to condition-based to risk-based
•  State RBI’s Pareto principle
•  Recall definitions of POF, COF, risk, risk target,  
    and RBI
•  Appreciate the advantage of identifying high-risk 
    assets and prioritizing their inspections rather than 
    inspecting all assets on a regular frequency
•  Contrast quantitative and qualitative RBI approaches
•  Appreciate the usefulness of a risk matrix to easily 
    identify a facility’s risk profile
•  List the typical outputs of an RBI assessment
•  Recall some assessment requirements of API 580
•  Compare and contrast API 580 and API 581
•  State some factors that affect POF and COF per  
    the API 581 methodology
•  Explain inspection planning using a Risk vs. Time 
    graph

Course Description

Course Outline Course OutcomesLEARN MORE2 CPD

ON-DEMAND

This course is intended for:

•  Plant inspectors and engineers who work in a  
    mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
    integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/102/introduction-to-risk-based-inspection
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Mechanical Integrity Issues in  
HF Alkylation Units

The safe operation of Hydrofluoric (HF) Alkylation units in oil refineries poses some  
unique challenges to owner-users. This on-demand course introduces the most common 
mechanical integrity (MI) issues that affect the fixed equipment in HF Alky units and offers 
ways to mitigate those problems. The course attendee learns that the safe and effective 
operation of an HF Alky unit is a combination of the prudent selection of materials of  
construction, good control of integrity operating windows (IOWs) during operation, and 
effective inspection techniques and programs.

This course is taught by Brian Jack, a world-renowned expert in HF Alkylation MI and  
one of ETI’s highest-rated instructors.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Process Overview of an HF Alky Unit
•  Two Biggest Concerns in an HF Alky Unit
•  Metallurgy Selection and Corrosion Zones
•  Phase Change HF Corrosion Zone
•  Common Corrosion and Cracking Problems
•  Residual Elements and HF Corrosion
•  Flange Face Corrosion and Monel Corrosion and 
   SCC
•  General IOWs for HF Alky Units

•  Recall the two most common types of alkylation 
    units found in oil refineries
•  Describe the general process of an HF Alky unit
•  Name the API document(s) that are the authoritative  
    references on safety and MI in HF Alky units
•  State the two biggest concerns in HF Alky units
•  Describe the effects of HF acid on the human body
•  Name the two most common materials of construction 
    used in HF Alky units
•  Memorize the most problematic corrosion zone and 
    the equipment it encompasses
•  List the five most common damage mechanisms  
    affecting equipment in HF Alky units
•  Describe the role of residual elements (RE) in  
    corrosion of equipment in HF service and the  
    recognized limits of RE
•  Recall several mitigation activities to control HF  
    corrosion and cracking susceptibility
•  State several common IOWs established for HF  
    Alky units

Course Description

Course Outline Course OutcomesLEARN MORE2 CPD

ON-DEMAND

This course is intended for:

•  Engineers serving in a MI role
•  Plant inspectors
•  Central engineering staff

Who Should Attend

https://training.e2g.com/learn/courses/73/mechanical-integrity-issues-in-hf-alkylation-units
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Pressure Relief for the Mechanical 
Integrity Professional

Pressure relief systems are the last line of defense in protecting people, property, and the 
environment from catastrophic overpressure events. In this focused 90-minute course, 
mechanical integrity professionals will gain the essential knowledge needed to evaluate 
your company’s pressure relief program with confidence. Taught by Phil Henry, a leading 
industry expert and longtime chairman of the API 520 Pressure Relieving System 
Subcommittee, the course distills decades of experience into practical guidance. 

Attendees will explore pressure relief device (PRD) sizing and selection, ASME code 
requirements, common installation deficiencies, and proven best practices for inspection 
and testing. Special attention is given to preventing pressure relief valve (PRV) instability 
and ensuring equipment maintains protection during maintenance activities. Attendees 
will also gain insight into the key API standards every engineer, inspector, and 
maintenance professional should know. Whether it comes to designing pressure relief 
systems, inspecting equipment, or servicing relief devices, this course will strengthen 
anyone’s ability to keep facilities safe and compliant.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  Basics of Pressure Relief
•  ASME Code Requirements
•  API Standards for Pressure Relieving Systems
•  PRD Installation Issues
•  PRV Instability
•  PRV Reliability through Inspection and Testing Best 
    Practices
•  Prevention of Overpressure during Maintenance

•  Identify the major types of PRDs, including relief 
    valves, rupture disks, and pilot-operated devices
•  Apply key ASME Boiler & Pressure Vessel Code  
    requirements for PRDs
•  List several applicable API standards for PRDs  
    and briefly state their scope and purpose
•  Recognize common PRD installation deficiencies 
   and understand how to mitigate them
•  Establish effective inspection and testing practices 
    that improve PRV reliability
•  Select appropriate testing intervals based on  
   applicable industry codes and standards
•  Ensure proper procedures exist to maintain  
   pressure protection during equipment maintenance

Course Description

Course Outline Course OutcomesLEARN MORE3 CPD

ON-DEMAND

This course is intended for:

•  Engineers who design process systems and  
   pressure vessels
•  Fixed equipment inspectors
•  Maintenance personnel who install or service PRDs
•  Process plant equipment operations personnel
•  Federal and state regulatory personnel who  
    oversee safety and environmental protection
•  Engineers involved in plant turnaround/upgrade 
   projects
•  PRD manufacturer/technical sales representatives

Who Should Attend

https://training.e2g.com/learn/courses/162/pressure-relief-for-the-mechanical-integrity-professional
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Preventing Equipment Failures:  
Key Refinery Damage Mechanisms  
Explained

Understanding damage mechanisms is essential for maintaining safe and reliable  
refining operations. This course provides a thorough introduction to some of the most  
critical damage mechanisms affecting fixed equipment in oil refining, emphasizing their  
impact on mechanical integrity (MI). Attendees will explore API RP 571 as a foundational 
resource and learn about key damage mechanisms such as sulfidation corrosion,  
ammonium bisulfide corrosion, high-temperature hydrogen attack, wet H2S damage, 
amine corrosion, and external corrosion. Special attention is given to high-risk systems, 
such as the reactor effluent air cooler system of a hydroprocessing unit, where failures 
have led to significant industry incidents. By analyzing key takeaways from past equipment 
failures, participants will gain valuable insights into damage prevention strategies.

Intended for plant inspectors, engineers, and MI professionals, this course equips  
attendees with the knowledge to recognize, assess, and manage damage mechanisms  
in refining environments by learning how to identify high-risk areas, apply industry best 
practices, and enhance inspection and maintenance strategies. By the end of the course, 
attendees will have a solid understanding of the key elements of a world-class MI 
program and the role of proactive damage management in preventing failures.

The following general topics are covered
during the course:

Upon completion of this course, attendees will be 
able to:

•  API RP 571 – Damage Mechanisms Affecting Fixed 
   Equipment in the Oil Refining Industry
•  Damage Mechanisms in Hydroprocessing Units
•  The Most Dangerous System: Reactor Effluent Air 
    Coolers (REAC)
•  Ammonium Bisulfide Corrosion
•  Sulfidation Corrosion
•  High Temperature Hydrogen Attack (HTHA)
•  HTHA – Key Takeaways from Recent Failures
•  Damage Mechanisms in Amine Units
•  Wet H2S Damage and Corrosion in Amine Units
•  Inspection Compliance vs. Inspection Excellence
•  Most Pervasive Damage Mechanism:  External  
   Corrosion

•  State the importance of DM knowledge to MI 
   personnel
•  Appreciate API RP 571 as a resource for common  
    MI programs
•  List the 5 general categories of damage mechanisms
•  Name and describe the equipment that makes up 
   the most dangerous system in a refinery
•  Identify the DM that has caused the most significant 
    releases in the reactor effluent air cooler system 
   and where this DM is most likely to occur
•  Describe the conditions necessary for equipment  
    to experience sulfidation corrosion
•  Summarize the critical factors that affect high  
    temperature hydrogen attack
•  List the 4 primary damage mechanisms found in 
   amine units and some ways to prevent or mitigate 
    their severity
•  Compare and contrast inspection compliance with 
    inspection excellence
•  Name the 5 key elements found in a world-class  
    MI program
•  Recall some industry incidents caused by the  
    DMs taught in this course
•  State the most pervasive DM in processing units 
   and some ways to prevent it

Course Description

Course Outline Course OutcomesLEARN MORE2 CPD

ON-DEMAND

This course is intended for:

•  Plant inspectors and engineers who work in a 
    mechanical integrity, reliability, or maintenance role
•  Inspection, engineering, reliability, and mechanical 
    integrity managers
•  Central engineering staff who support plant personnel

Who Should Attend

https://training.e2g.com/learn/courses/133/preventing-equipment-failures-key-refinery-damage-mechanisms-explained
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