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“Damage Mechanisms Affecting Fixed 

 Equipment in the Refining Industry” 

For more information, please contact 

IDC TRAINING HOUSE SDN BHD  TEL: 03-7956 5126  WWW.IDC-TRAINING.COM 

HRD Approved “Class A” Training Provider (since Year 2002). Registered with Ministry of Finance. 

INTRODUCTION 
 

This course prepares the student for the API RP 571 

examination (Damage Mechanisms Affecting Fixed 

Equipment in the Refining and Petrochemical           

Industries). 

 

The course  is  an intensive one week  course covering   

the 64 corrosion mechanisms documented in the API 

571. It will also review basic refinery flow as  needed to 

understand how the flow affects corrosion mechanisms. 

WHO SHOULD JOIN 
 

Students should have in petrochemical industry         

experience.  This is an INTENSIVE class that is       

designed for plant inspectors, mechanical engineers, 

process engineers, and operators who are involved in 

inspection, RBI, FFS, and fixed equipment reliability 

programs.  Familiarity with Non Destructive Testing 

(NDT) is a real advantage. 

 

Although refinery problems are the main focus of the 

classes, personnel from related industries (such as      

mid-stream companies, gas plants, and petrochemical 

firms) also benefit from the course content and          

exercises. 

 

Any Inspector or Engineer interested in the refinery   

corrosion area can attend the class, however, API      

requires anyone that is going to take the test be          

currently certified as an API 510, 570 or 653 Inspector.   

API RP 571 - Part of the Supplemental     

Inspection Certification Program (ICP) 
 

This program is designed to train inspectors on damage 

mechanisms affecting fixed equipment in the refining 

industry. The objective of the ICP is to provide       

documented evidence of advanced knowledge and     

expertise (above the basic core API 510, 570 & 653   

examinations) in the area of Corrosion and Materials 

based on the information contained in API RP 571. 

 

Completion of the API ICP 571 will add significant 

value to your professional credentials. It will show 

your employers and clients that you have obtained a 

high level of proficiency and understanding in this  

important field. 

 

The importance of the API 571 certification is that it is 

a key first step in safely and reliably.  Proper          

identification of damage mechanisms is important 

when: 

 

 Implementing the API Inspection Codes (API 

510, 570 & 653).  

 Conducting risk based inspection per API 580 / 

581.  Methodologies for Risk-Based Inspection 

(RBI) depend on the accurate prediction and   

determination of active mechanisms. 

 Performing a fitness-for-service assessment    

using API 579.  The damage mechanisms need to 

be understood and need to be considered when 

evaluating the remaining life. 

 Setting up effective inspection plans requires an 

in-depth understanding of what kind of damage 

to look for and how to identify it. . 

 Conducting an MOC.  An effective Management 

of Change (MOC) process needs to consider the 

effect of proposed changes on future              

degradation.· Many problems can be prevented 

or eliminated if the precursors to damage are   

observed and monitored so that any potential 

damage is mitigated.  



OBJECTIVES 
 

he course provides participants with the knowledge  

necessary to: 

 

 Successfully pass the API RP 571 ICP exam. 

 Understand the subject matter on the API 571 

exam.**(Steel-Solutions guarantee). 

 Have a detailed background on the scope,           

organization and use of API RP 571. 

 Understand the relationship between various       

corrosion mechanisms and associated metallurgy. 

 Identify various inspection techniques for the     

different metallurgies and corrosion mechanisms. 

 Comprehend how various corrosion mechanisms 

react in specific environments (how they can be 

rate controlled). 

 Understand general damage mechanisms             

applicable to the refining industry and be able to 

identify their features & functions. 
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TRAINERS BACKGROUND 

 
Marc McConnell is a Chemical Engineer with 30 years 

as an owner-user and consultant to refining and chemical 

process industries. He holds multiple patents in process 

technology and distributed control. Most of these        

applications are related to the mitigation of corrosion  

related parameters in the refinery. He has been involved 

in corrosion reviews for API’s Risk-Based Inspection 

projects, and recently focused on corrosion problems in 

hydro-processing process units where his specialty is in 

wash water design of Reactor Effluent Air Coolers 

(REACs). 

 

He recently co-authored an Risk Based Inspection (RBI) 

presentation at NACE (National Association of Corrosion 

Engineers) Corrosion Technology Week /2006 (Refining 

State of the Art).  He is slated to present a paper at the 

NACE International Convention 2010 on IR( infra red) 

use for corrosion control / identification. 

 

Marc is a contributing author on the current re-write of 

API RP 571. This is being done to Update/Revise/Clarify 

the existing RP-571 document. 

 

Current Certifications include 

 Licensed Texas Professional Engineer 

 API 510 – Pressure Vessel Inspection Code 

 API 571 – Damage Mechanisms in Refining Industry 

 API 577 -  Welding Inspection and Metallurgy 

 API 580 – Risk Based Inspection  

 

API 571 Certification Preparation -  Course Outline 

COURSE SCHEDULE 

 

Day 1 

Introduction    Module 0 

The API 571 Test Overview  Module 1 

Refinery Materials of Construction Module 2 

Stress Corrosion Cracking (SCC) Module 3 

 

Day 2 

High Temperature Corrosion  Module 4 

Refining Units    Module 8 

 

Day 3 

High Temperature Corrosion (cont’d) Module 4 

Refining Units    Module 8 

 

Day 4 

General Damage Mechanisms   Module 5 

– All Industries  

Uniform or Localized Loss of Thickness

 Module 6 

Refining Units    Module 8 

 

Day 5 

General Damage Mechanisms  Module 7 

- Refining Industry  

Refining Units    Module 8 

  

Day 6 

Tips on taking the test   Module 9 

The Test 

Course Duration:  6 Days Training  

 

Daily Schedule: 

     8:30am - 5:30pm (Workshop) 

     6:30pm - 8:30pm (Evening session -Optional) 

 

No of Pax: Max 24 participants / class  

(to ensure optimal effectiveness of the Training)  

 

Bring to Class: Students should bring along 

The appropriate CODES/STANDARDS required 

for API Exam, Calculator, Lots of Questions, and 

a “CAN-DO” Attitude. 

 

*Stationeries such as pen, highlighter are provided. 



MODULE 1  The API 571 Test Overview 
 

Introduction 
1. What to bring 
2. What to expect 
3. How to prepare 

MODULE 2  Refinery Materials of Construction 

Part I (Introduction) 
1. Steel 
2. Carbon Steel 
3. Cast Iron 
4. C-MoSteel 
5. Cr-Mo Steels 
6. Killed Steel 
7. Stainless Steels 

Part II 
8. How Steel and Cast Iron  
        Differ 
9.     Stress Relieving 
10.   Annealing and normalizing 
11.   Dehydrogenation 
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MODULE 3  Stress Corrosion Cracking (SCC)  
 

Environmental - Assisted Cracking 
1. Chloride SCC 
2. Corrosion Fatigue  
3. Caustic SCC (Caustic Embrittlement)  
4. Ammonia Stress Corrosion Cracking  
5. Liquid Metal Embrittlement (LME)  
6. Hydrogen Embrittlement  
7. Polythionic Acid SCC  
8. Amine SCC  
9. Wet H2S Cracking  

a. Hydrogen Induced Cracking (HIC) 
b. Stress Orientated HIC  (SOHIC) 
c. Sulfide SCC (SCC) 

10. Hydrogen Stress Cracking – HF  
11. Carbonate SCC  

MODULE 4  High Temperature Corrosion 
 

High Temperature Corrosion (400 + F) 

1. Sulfidation 
2. Carburization 
3. Decarburization 
4. Metal Dusting 
5. Oxidation 
6. Fuel Ash Corrosion 
7. Nitriding 
8. Graphitization 
9. Softening (Spheroidization) 
10. Temper Embrittlement 

11. Strain Aging 
12. 885 F Embrittlement 
13. Sigma Phase Embrittlement 
14. Brittle Fracture  
15. Creep / Stress Rupture  
16. Thermal Fatigue  
17. Short Term Overheating – 

Stress Rupture  

MODULE 7  General Damage Mechanisms 
  - Refining Industries 
 
1. Amie Corrosion 
2. Ammonium Bisulfide Corrosion (Alkaline Sour Water) 
3. Ammonium Chloride Corrosion 
4. Hydrochloric Acid (HCl) Corrosion 
5. High Temp H2/H2S Corrosion 
6. Hydroflouric (HF) Corrosion 
7. Naphthenic Acid Corrosion  
8. Phenol (Carbonic Acid) Corrosion 
9. Phosphoric Acid Corrosion  
10. Sour Water Corrosion (Acidic) 
11. Sulfuric Acid Corrosion  

MODULE 5  General Damage Mechanisms - All Industries 

MODULE 6  Uniform or Localized Loss of Thickness 
 
1. Galvanic Corrosion 
2. Atmospheric Corrosion 
3. Corrosion Under Insulation (CUI) 
4. Cooling Water Corrosion 
5. Microbiologically Induced Corrosion (MIC) 
6. Dealloying 
7. Graphitic Corrosion 
8. Boiler Water condensate Corrosion 
9. CO2 Corrosion 
10. Flue Gas Dew. Point Corrosion 
11. Soil Corrosion 
12. Caustic Corrosion  

1. Steam Blanketing  
2. Dissimilar Metal Weld    

Cracking 
3. Thermal Shock 
4. Erosion / Erosion – Corrosion 
5. Cavitation 

6. Mechanical Fatigue 
7. Vibration – Induced Corrosion 
8. Refractory Degradation 
9. Reheat Cracking 
10. The mechanics of corrosion 

mechanisms 

MODULE 8  Putting it All Together - Process Units 
 
1. Crude Unit / Vacuum 
2. Delayed Coker  
3. Fluid Catalytic Cracking  (FCC) 
4. FCC Light Ends Recovery 
5. Catalytic Reforming (CCR) 
6. Hydroprocessing Units – Hydrotreating / Hydrocracking 
7. Sulfuric Acid Alkylation 
8. HF Alkylation 
9. Amine Treating 
10.Sulfur Recovery 
11.Sour Water Stripper 
12.Isomerization 
13. Hydrogen Reforming  

MODULE 9  The Test 



API's Inspector Certification Programs are based on industry-developed standards that are 

recognized and used with confidence worldwide. These API programs emphasize professional 

credibility and process integrity. They enable inspectors to play an active role in improving  

industry health and safety; environmental performance; ensuring compliance and self-

regulation; and strengthening management control and internal inspection capabilities.  
 

Visit API website at www.api.org/icp for useful information on  

 Applications: Exam Application Forms available for download here. 

 ICP Programs in Detail: In-depth info on the available certification programs;     

General Information and Qualification Requirements, Exam Info, Sample Exam 

Questions, Publications Effectivity Sheet (codes/standards), Body of Knowledge, etc. 

 Status Verification: To verify current status of certification for an individual. 

 General Info/FAQ: Payment and Refund Policies, Certification Fees, Schedule of 

Upcoming Examinations, Exam Dates, Test Development and Grading, Examination 

Statistics, Overall  ICP Statistics 

 ICP Directory: Locate API certified personnel here. 

If you need our assistance to book your accommodation, please 

fill in the followings:- 
 

Name of Hotel: _________________________________   
 

Check –in on: __________________________ 
 

Check –out on: ________________________ 
 

No. of rooms required: _______________ 

HOTEL ACCOMODATION INFORMATION  

Status Hotel 
Distance from Hotel 
to IDC / Amcorp Mall 

2 stars 
Shah Village Hotel 

www.shahsresorts.com 
Tel:(603)-7956 9322 

About 10 mins walking 
distance. 

2 stars 
SinggahSana Hotel 
www.hspj.com.my 

Tel:(603)-7956 2100 

About 15 mins walking 
distance. 

4 stars 
Armada PJ Hotel 

www.armada.com.my 
Tel :(603)-7954 6888 

Has to go by train,  
only 1 station away 

*near Aeroline station in 
PJ  

4 stars 
Crystal Crown Hotel 

www.crystalcrown.com.my 
Tel :(603)-7958 4422 

About 15 mins walking 
distance.  By taxi, about 

8 mins.  

5 stars 
Hilton PJ Hotel 
www.hilton.com 

Tel :(603)-7955 9122 

About 15 mins walking 
distance.  By taxi, about 

8 mins. 

 

Information on API Exam & Accommodations 
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Reminder: Students should bring along the appropriate CODES required for API Exam (in hardcopy). 
 

Note: See the API website to determine which editions will be used for your exam. 
Codebooks can be obtained from Techstreet (www.techstreet.com) or Global Eng Docs (www.global.ihs.com) 

Exam Date Program Deadline for New  
Applications  

(to U.S.) 

Deadline for  
Reschedules / Re-tests  

(to U.S) 

Deadline for ALL  
Applications (to IDC) 
*Admin Fee: RM 200 

March 24, 2010 571, 577, 580, 653 January 15, 2010 January 29, 2010 - 

June 2, 2010 510, 570 March 20, 2010 March 31, 2010 March 5, 2010 

September 22, 2010 510, 570, 571, 577, 
580, 653 

July 10, 2010 July 23, 2010 June 25, 2010 

December 1, 2010 510, 570 September 15, 2010 September 28, 2010 August 30, 2010 

API EXAM SUBMISSION DEADLINES  

If you require IDC to assist you in API exam form submission, 

please fill in the followings:- 

 

Name: __________________________________________ 

 

Which API Exam?  _______     Exam Date?   _______________ 
 

Include Exam Fee into Invoice?  

Yes (    )     No (     ) 

 

Include Admin Fee (RM 200) into Invoice? 

Yes (    )     No (     ) 

http://www.api.org/icp
http://www.shahsresort.com/
http://www.shahsresort.com/
http://www.armanda.com.my/
http://www.armanda.com.my/
http://www.hilton.com/
http://www.techstreet.com/


If your company wishes to have  a 
cost effective in-house training that is      

customized for your company, 
 

Call us at 

+60-3-7956 5126 / 5139 

Or 

Email to info@idc-training.com 

IN-HOUSE TRAININGS AVAILABLE 
 

ABOUT IDC TRAINING HOUSE 

 

IDC Training House is a leading Training Provider for corporate &         

government sectors; to both local & international market. Our strength 

lies in providing Trainers who are highly experienced & knowledgeable 

in their respective fields; in order to produce well-trained and qualified 

professionals to meet the demands of the new economy.  

 

We specializes in human capital development in areas of Soft Skills, 

Motivation, Leadership, Management, IT, ISO, Team Building, & 

Technical.  

Please download the location map from: http://www.idc -training.com/map/idc_map.pdf  

Terms and Conditions 
Registration Policy 
Fees include course materials, lunch & tea breaks. 
Payment can be made by cash, credit card or using 
crossed cheque/bank draft made payable to IDC    
Training House Sdn Bhd, fourteen (14) working days 
prior to the date of the  program.  Otherwise          
registration(s) is treated as unconfirmed. 
 

Disclaimer 
Changes of course date, Trainer/Facilitator            
or venue 
We reserve the right to make alternative arrangement 
to the above if the needs arise due to unforeseen    
circumstances.  Every effort will be made to inform the 
participants of these changes. 
 

Additional Expenses 
We shall not be responsible for any extra expenses 
incurred by any participant(s) while attending the 
course. 

For more programs offered by IDC Training House, please visit http://www.idc-training.com 
 

For public workshops, please visit http://www.idc-training.com/course-calendar.html 

Name of Applicant(s) 
Mr / Ms / Dr / Ir (Others) 

  Designation(s)   Contact No. (H/P) 

  
1. 

          

  
2. 

          

  
3. 

          

  
4. 

          

  
5. 

          

  
Company Name : 

  
Correspondence Address : 

  
  

  
Tel : 

  
Ext. : 

  
Fax : 

  
H/P : 

  
E-mail : 

  
Contact Person : 

  
Designation : 

REGISTER NOW! FAX TO US AT +60-3-7956 1536 

Register NOW 

& save more 

with Early Bird 

Package !! 

Certificate of Attendance upon 
completion of the course 

Save more with In-House    
Training 

Save more with group of 3 
delegates 

Course: 

Venue: 

API 571 Certification Preparation Training 

IDC Training Room, Amcorp Trade Centre, PJ, Selangor, Malaysia 

Date: 

Time:  

13 - 18 Dec 2010 

8.30am - 5.30pm 

  Group Package  
Minimum  

3 delegates  

Early Bird  

Package  

(With Payment) 

Normal Price   

Course Fee 
 (per person) RM 5,150 RM 5,450 RM 5,750 

Closing Date 12 Nov 2010 25 Oct 2010 12 Nov 2010 


