
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Techniques and Methods used in API 579‐1/ASME FFS‐1 
for Advanced Fitness‐For‐Service (FFS) Assessments 

 
A Practical, Case Study-based Training Program  

Led by: 
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About this Master Class (MC113) 
 
This MasterClass provides an in-depth examination of the Fitness-For-Service (FFS) assessment methods 
found in API579-1/ASME FFS-1 Fitness-For-Service using API 579-2/ASME FFS-2 Example Problem 
Manual and additional examples illustrating the different Assessment Levels.  A review of the three 
Assessment Levels for volumetric damage, crack-like flaws, and creep damage will be provided along with 
a discussion on what constitutes a “best-buy”; and how to select an Assessment Level based on the 
damaged condition being evaluated. A discussion on the background and development of the FFS 
assessment methods will also be provided to enable practitioners to perform effective Level 3 Assessments. 
Detailed FEA models will be presented to help illustrate the different Assessment Levels.  Insights into the 
improvements made in FFS technology and what is coming in the API 579-1/ASME FFS-1, 2015 Edition will 
be provided. 

 
 
 

              For more information and to register, visit 
                go.asme.org/mc113 

 
 
 

 

http://go.asme.org/mc113


The ASME Master Class Series focuses on applications and case studies of a particular topic.  
Each Master Class is led by an ASME Master, an expert in his professional discipline, who brings 
a wealth of knowledge and practical examples to the forum. Participants are expected to have 
prior knowledge of the topic area to gain the most from this interactive environment. 

 

Sessions are focused on real world examples and case studies, with active class discussion 

and analysis. 
 

 

About this MasterClass 

This MasterClass is designed to provide practical knowledge and 
in-depth examination of the Fitness-For-Service (FFS) 
Assessment Methods in API 579-1/ASME FFS-1.  A review of the 
FFS assessment levels will be provided along with a discussion 
on what constitutes a “best-buy”; assessment examples for 
volumetric damage, crack-like flaws, creep damage; efforts to 
harmonize API 579-1/ASME FFS-1 with ASME, Section VIII, 
Division 2, Part 5; a Life Cycle Management overview for fixed 
equipment; development of volumetric damage assessment 
methods for general and local metal loss, and pitting; 
development of crack-like flaw assessment methods including 
stress intensity factor and reference stress solutions, failure 
assessment diagram, fracture toughness estimation, residual 
stresses; remaining life estimation for high temperature 
components including an overview of MPC Project Omega.  
Insights into the improvements made in FFS technology and what 
is coming in the API 579-1/ASME FFS-1, 2015 Edition will be 
provided.  
 

Upon completion, attendees will be able to 

 Select the appropriate Part of API 579-1/ASME FFS-1 and 
Assessment Level for the damage class and type(s). 

 Apply the appropriate Assessment Procedure and Level in 
API 579-1/ASME FFS-1 and the FFS techniques to the 
evaluation of in-service components throughout the Life-
Cycle Management Process. 

  Understand how the  API 579-1/ASME FFS-1 Level 3 
Assessments relate to the ASME Code, Section VIII, 
Division 2 

 

Who Should Attend 

This course is intended for Owner-User engineers or contractors 
responsible for the Life Cycle Management of pressure vessel, 
piping, and tanks.  Engineers interested in understanding the 
harmonization of API 579-1/ASME FFS-1 and the ASME Code, 
Section VIII, Division 2 will also benefit. 

About this ASME Master 

David Thornton, P.E.,  
Principal Engineer and 
Technical Advisor, Equity 
Engineering Group, has over 
35 years of experience in the 
refining and petrochemical 
industries, as a specialist in 
pressure vessel, piping, and 
tank design/analysis.  He has 
worked both as an owner-user,   
and a consultant, providing his expertise to refineries and chemical 
plants worldwide.  Currently with The Equity Engineering Group, 
his work has included mechanical engineering quality control for a 
$500 million clean fuels expansion of a Middle East refinery, FFS 
evaluations, Fracture mechanics evaluations, High Temperature 
Creep Analysis and Life Assessment, Fatigue, Structural 
Reliability, and Risk Assessment, etc.  He is also responsible for 
training engineers and inspectors in API Fitness-For-Service API 
579-1/ASME FFS-1, Pressure Vessel Design, and Piping Design 
and Analysis.   

Mr. Thornton serves as a member of the joint API/ASME technical 
committee responsible for the development of FFS assessment 
techniques and the Operations and Maintenance Subgroup of 
ASME B31.8. He has experience as the lead mechanical engineer 
at a major Gulf Coast refinery, providing direction and guidance to 
others in evaluating and solving problems associated with fixed 
equipment.   

Mr. Thornton earned his Bachelor’s degree in Civil Engineering at 
Drexel University, Philadelphia, PA in 1975, and his Master’s 
degree in Theoretical and Applied Mechanics at Cornell 
University, Ithaca, NY in 1980.  

 
MasterClass Requirements 

This Master Class is structured on the assumption that 
participants have a basic understanding of API 579-1/ASME 
FFS-1 and API 579-2/ASME FFS-2. 
 



Techniques and Methods used in API 579‐1/ASME FFS‐1 for Advanced 
Fitness‐for‐Service (FFS) Assessments 

Course Content 

The contents are presented in multiple sessions, tentatively organized as shown. The two-day schedule 
allows for ample discussion and interaction with attendees. The instructors reserve the right to modify 
the content to address the audience’s needs and preferences.  

In a Master Class setting, we cover many topics, some in depth and others at only a cursory level. Topics 
of discussion include: 

 Course Overview 
 Introduction to FFS and FFS Procedure 
 Use of Annexes in FFS Assessments 
 Brittle Fracture 
 General and Local Metal Loss 
 Hydrogen Damage 
 Weld Misalignment & Distortion 

 Crack-Like Flaws  
 Creep  
 Fire Damage 
 Dents/Gouges  
 Laminations 
 Validation 
 2015 Edition & Future Directions 

Overview of API 579-1/ASME FFS-1 through Examples                
 Review of the FFS Assessment Levels and General Procedure 
 How to Select an FFS Assessment Levels and “Best-Buys” 
 Examples of Volumetric Damage, Crack-Like Flaws, Creep Damage 
 Insights into API 579-1/ASME FFS-1, 2015 Edition 

Harmonization of API 579-1/ASME FFS-1 and ASME, Section VIII, Division 2         
 Life-Cycle Management Overview for Fixed Equipment  
 API 579-1/ASME FFS-1 Annex B1, B2, B3, and B4 and ASME Section VIII, Division 2 
 Fatigue Assessment Methods, with insight into the new Part 14  

Background to Development of Volumetric Damage Assessment Methods               
 General Metal Loss 
 Local Thin Areas 
 Pitting 

Background to Development of Crack-like Flaw Assessment Methods                      
 Stress Intensity Factor and Reference Stress Solutions 
 Failure Assessment Diagram 
 Fracture Toughness Estimation 
 Residual Stresses 
 Numerical Examples 

Remaining Life Estimation for High Temperature Components                                    
 MPC Project Omega – Why it Works 
 Fired Heater Tubes 
 Complex High Temperature Components 
 Numerical Examples 

 

 


