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Thermal Well Design and Integrity (2 Day)  
 

 

Course Description 

This course provides an overview of the considerations, key factors, industry guidelines, and field 
practices, examples and experience related to the design and integrity of thermal recovery wells.   

The course will include content from the broad range of global thermal oil recovery methods, including 
steamfloods, Steam Assisted Gravity Drainage (SAGD), Cyclic Steam Stimulation (CSS), steamflood and 
In-Situ Combustion (ISC).  While the approach and overall guidelines presented in the course are general 
and have relatively broad applicability, given the significant growth and publications in recent years 
related to the thermal recovery sector in Western Canada over the last twenty years, much of the 
detailed content of the course will refer to thermal well design and integrity topics associated with the 
heavy oil and bitumen recovery methods of Steam Assisted Gravity Drainage (SAGD) and Cyclic Steam 
Stimulation (CSS).  Examples and comparison to thermal wells in other areas, such as California, will be 
included.  The course will also touch on some of the crossover technologies and experience coming from 
the geothermal sector.   

Attendees will be provided with a copy of detailed course handouts, in-class examples and an extensive 
list of references for follow-up review and self-study.    

Topics: 
• What are ‘thermal wells’ and ‘thermal materials’; overview of the different thermal recovery 

methods (steamflood, SAGD, CSS) and impacts on well design, damage and integrity 
• Thermal well design process, Industry regulations, guidelines and Recommended Practices (IRPs) 
• Overview of key thermal and mechanical material properties and damage mechanisms of casing 

and liner tubular steels, wellbore cements and formations  
• Operating environment: temperatures, fluids, and loads 
• Casing and liner design approach and basis (materials, connections and experience; stress-based 

and strain-based design approaches; evolving design approaches); in-class worked examples to 
illustrate key thermal and strain-based design concepts 

• Cement blend options and experience 
• Sand control options and experience 
• Thermal wellheads, options and experience 
• Impacts of production/injection completion design, artificial lift system and downhole flow 

control selection 
• Impacts of operational practices (e.g., heating ramp-up rates) 
• Well integrity management programs; Risk assessment and wellbore integrity risk-ranking of 

thermal wells 
• Inspection and condition monitoring, damage and ‘failure’ statistics, mitigation and repair 

options and experience 
• Decommissioning considerations for thermal wells 
• On-going challenges, industry initiatives, and areas of research and development 
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Learning Level 

Introductory to Intermediate 

Course Length 

2 Day 

Why Attend 

To gain an improved understanding and appreciation for: 
• Current industry guidelines and recommended practices related to thermal well design and 

integrity;  
• Key factors and considerations involved in the design, construction, operation and integrity 

management of thermal wells;  
• How various aspects of a thermal recovery project impact and influence thermal well design and 

integrity; and 
• Field experience, challenges, areas of advancement, and current industry initiatives and areas of 

research.  

Who Attends 

Anyone looking for an overview of thermal well design and integrity, with a focus on thermal heavy oil 
recovery methods, current industry practices and guidelines, and field experience.  This may include: 

• Those new to thermal well design and integrity, either recent graduates early in their careers or 
those coming into thermal projects with conventional well design experience; and 

• Those working in other areas of thermal recovery projects, such as reservoir, drilling or 
production engineers and thermal project development personnel.  

CEUs 

1.6 CEUs (Continuing Education Units) are awarded for this 2-day course.  

Instructor 

Todd A. Zahacy is a Senior Engineering Consultant in the Exploration and Production Division of C-FER 
Technologies, an engineering research and development company located in Edmonton, Alberta, 
Canada.  In the areas of thermal wells, Mr. Zahacy has worked on and contributed to:  

• Thermal oil recovery and geothermal well completion design and damage/failure investigations; 
assessments of thermal cement integrity and evaluation of alternative thermal cement blends 
and materials;  

• New technology and alternative design screening studies of tubular connections, sand control 
systems, wellhead components and cement blends; peer reviews of novel pilot projects and new 
technologies;  

• Facilitated in-house and multi-company workshops focusing on sharing thermal operations and 
production engineering learnings, practices and experience related to caprock integrity, 
monitoring and data analysis practices, and maximuxing value from capital and operating outlays; 
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• Thermodynamic-hydraulic modeling for the design of production and injection wells; 
investigations on various aspects related to artificial lift and steam injection control for device 
suppliers, Operators and joint-industry initiatives; 

• Technical and economic assessments of novel SAGD well completion designs for low-pressure 
applications in Western Canada and SAGD and other thermal recovery feasibility projects in the 
U.S., South America, Europe, offshore and arctic applications; and  

• Courses, workshops and organizing committees for industry conferences and workshops on 
drilling, thermal completion design, tubular selection and design, thermal sand control, cement 
and cementing, wellbore hydraulics and heat transfer, artificial lift, steam injection and 
production flow control, and downhole monitoring and control.  

Mr. Zahacy holds BSc degrees in Biochemistry and Mechanical Engineering from the University of 
Alberta; is a member of the Society of Petroleum Engineers (SPE), the Canadian Heavy Oil Association 
(CHOA), the Geothermal Resources Council (GRC) and the Association of Professional Engineers and 
Geoscientists of Alberta (APEGA); a member of the Board of Directors of SPE Canada; received SPE 
Canada Regional Service Award (2012), SPE Canada Completions Optimization and Technology 
Award (2017) and Outstanding Technical Reviewer Awards for the SPE Drilling & Completion Journal 
(2017) and SPE Production & Operations Journal (2019); a member of a number of technical, 
workshop, symposium and conference organizing committees of the SPE, GRC and CHOA technical 
societies; and the Technical Program Chair (2019-2020) for the Edmonton section of SPE.  

 


