PEGN 624A: Compositional Modeling and IOR/EOR Processes
Spring 2010
http://www.mines.edu/~hkazemi
Thursdays: 9:00 am- 11:50 am

Instructor
Dr. Hossein Kazemi, Chesebro' Distinguished Chair in Petroleum Engineering
Office: AH 229
Phone: (303) 384-2072
E-mail: hkazemi@mines.edu
Web Page: http://www.mines.edu/~hkazemi
Office hours: Mondays 2-3 pm, Tuesdays 1-2 pm, and Thursdays 1.30-3.30 pm  

Course objectives
Efficient production of rich and volatile oils as well as enhanced oil recovery by gas injection (lean and rich natural gas, CO2, N2, air, and steam) is of great interest in the light of the greater demand for hydrocarbons and the need for CO2 sequestration. This course is intended to provide technical support for engineers dealing with such issues.

Description
Efficient production of rich and volatile oils as well as enhanced oil recovery by gas injection (lean and rich natural gas, CO2, N2, air, and steam) is of great interest in the light of greater demand for hydrocarbons and the need for CO2 sequestration. This course is intended to provide technical support for engineers dealing with such issues. The course begins with a review of the primary and secondary recovery methods, and will analyze the latest worldwide enhanced oil recovery production statistics. This will be followed by presenting a simple and practical solvent flooding model to introduce the student to data preparation and code writing. Next, fundamentals of phase behavior, ternary phase diagram, and the Peng-Robinson equation of state will be presented. Finally, a detailed set of flow and thermodynamic equations for a full-fledged
compositional model, using molar balance, equation of motion and the afore-mentioned
equation of state, will be developed and solution strategy will be presented.
Course Syllabus
• Review of Primary and Secondary Recovery Methods (one week)
• Enhanced Oil Recovery Methods and World Production Statistics (one week)
• Reservoir Description for Enhanced Oil Recovery (one week)
• Miscible Gas Injection (four weeks)
o First Contact vs. Multiple Contact Miscibility
o Minimum Miscibility Pressure (MMP)
o Minimum Miscibility Enrichment (MME)
o Rising Bubble Apparatus vs. Slim Tube MMP Measurement
o Diffusion—A Mixing Mechanism
o Reservoir Heterogeneity Measures
o Water-Alternating-Gas Process
o A Simple 3-D Solvent Flooding Simulator for CO2
• Compositional Model (six weeks)
o Phase Behavior of Multi-component Systems
o Equations of State
o Compositional Simulation in Single- and Dual-Porosity Models
• Steam Injection (two weeks)
o A Simple 3-D, 3-phase, 3-component Steam Injection Simulator
• CO2 Injection (one week)
o A Simple 3-D, 3-phase, 4-component Compositional Simulator
o Review of Two Successful Field Cases -- A Miscible CO2 and An Immiscible CO2 Project
Requirements
• PEGN 513 or equivalent.
• Strong reservoir engineering background.
• Basic computer programming knowledge.

Exams
• Two tests and a final.
Homework Policy
Homework problems will be assigned throughout the semester. They are designed to facilitate student’s understanding of the course material and its application to real world situations. The T.A. will post homework problems on the Blackboard after each lecture. The student is to submit his/her homework on time to the T.A. A penalty of at least one marks (out of ten marks) for each day late will apply to any assignment or term project submitted after 4 pm on the day it is due. The homework must be typed with necessary intermediate steps included. Correct answers not supported by work will not receive credit. Additional points will be taken off when the homework is not typed, or the computer code is not submitted. All homework must be submitted before the T.A. has posted the solution on the web page or Blackboard. Any time later is a "0". 

Collaboration Policy
Discussions of the assignments are encouraged; however, students must write their own code. Generally linear solver subroutines will be provided, but other than that, all other work submitted should be entirely of student’s own creation. If not, this is considered academic dishonesty and will be treated as such. This treatment includes many of the potential punishments outlined in the Department academic dishonesty policies and as chosen by the faculty involved. The incident will be reported to the Dean of Student Life. A second occurrence will result in immediate reporting to the Dean of Student Life and potential expulsion from CSM and a notation in your transcript regarding academic dishonesty.

Grades
The student has one week from the time an assignment is returned to determine any possible grading errors. If after one week, an error is found, even an addition or subtraction error, there will be no change of grade. Since the class is on Blackboard, he/she will have the opportunity to check his/her grades online. If there is an error in posting, show the actual graded document to the TA. The grade will be corrected. 

TAs
Jeffrey Brown (jsbrown@mines.edu)
Mojtaba Kiani (mkiani@mines.edu )
Najeeb Alharthy (nalharth@mines.edu) 
John Akinboyewa (jakinboy@mines.edu) 
Sarinya Charoenwongsa (scharoen@mines.edu)

Grading
Homework: 30%
Three tests: 30%
Project: 30%
Class contribution: 10%
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