Petroleum Engineerme 613
Matural Gas Enzineering
Svllabus and Admumstratiye Procedures
Sprmg 2002

Patroleum Enmineanng 613 Instroctor: Dr. Tom Blasmzame
Texas ASM Unrrersity'College of Ensmesrms Office: Fichardson 401 T
Lacture: TR 11:10 am -12:30 p.m. EICH 301 Office Hours: tha

Phone: (979) 843-2292

email: t-blasmeame@itamn edn

HelpWork Sezsions: As neceszary, hkely to be m the everinss.

Texts: (Available at M3SC Bockstore, can alzo be ordered directly from SPE (probably at reduced rates), vou moust
be an SPE meamber — SPE (800 436-6863)
1.Lee, W.J. and Wattenbarger, B_A - Gar Resarveoir Enginesring, SPE (1996).
Eeferance Matanals:
1. Eeferance materials (notes, papers, some text matenals, homework, etc.) will be located at-




FPetrolamm Enmmneerme 613
Matural Gas Ensineennge
Svllabus and Adnmumstratrye Procedures
Sprmg 2002

3. Policy on Regradine

a. Only mn very rare cases will exams be considered for regrading; 5. g, when the total mmmber of points
deducted 1= not conzistent with the assiened grade. Parhial credst (if any) 1= not subject fo appeal.

b. Work which, while comect, cannot be followed, wall be considered mecomect — and wall not be
conziderad for 2 grade changs.

c. Grades aszigned to homework problams will not be considered for regrading.

d. If regradine 1= necessary, the student 15 to submit a letter to the mstructor explaimne the situahon that
requires considerastion for regrading and the matenal to be regraded must be aftached to thas lettar. The
letter and attached matenal must be recerved within one wesk from the date returmed.

6. The grade for a lafe assienment 1= zere. Homework will be considerad lafe of 1t 1s not tumed m at the searr
of class on the due date. If a student comes to class after homework has been trned m and after class has
begun, the student's homework wall be considered late and grven a grade of zaro. Lafe or not, all
assigrments must be tirned in. A course grade of Tncomplete will be ziven 1f any azsiznment 13 rmssme,
and this grade will be changed onhy after all required work has been submatted.

7. Each student should review the Umiversity Regulahons conceming attendance, grades, and scholashic
dishonesty. In particular, anyone causht cheatine on an exanmunation or collaborating on an assizmment
where collaboration 15 not speafically allowed will be removed from the class roster and ziven an "F
{failure grada) 1n the course.
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Course Descniphion

Crraduate Catalog: Flow of natural gas m reservoirrs and m wellbores and gathering systems; delrrerabahity
testing; produchon forecasting and declime curves; flow measurement and compressor s1mng.

Translation: From the reservowr through the sales lme—ame wall fry to study every aspect of natural gas
systems. PVT propertiss, flow m porous media, flow mn pipes and thermodynamie properties wall be studiad.
We wall uze the Lae and Wattenbarger and the ERCE texts as sundes — z=s well as mumerous technical papers
that g0 mic much more depth of detail for a particular problem. We wall focus on well testmg, delrrerability
analysiz, and decline curve amaly=aiz, a= well as weallbore flow phenomena.

Preraquisites by Topic
® Dhiferential and mtesral caleuhes @ Fluid dvmannes and heat transfer
® Ordinary and partial differential equations ® Beservowr flmd properties
® Thermodynamics @ Beservoir petrophysics
Courze Objactrves
The ztudent should be able to:

® Ectimate ci1l, zas, and water properhies pertment for well test or production data analy=iz usms industry
accepted correlations and laboratory data.

® Skefch preszure versus time trends and pressure versus distance frends for a reservorr syvstem exh-
iting tranzient, pseudosteady-state, and steadyv-state flowr behavior.

® Derrre the steady-state and pseudosteady-state relations for zas flow (incloding nzorous and serm-
anahtical relafions for boundary-dominated flow behavior). In addihon, the student must be able to
derrve, m complete detail, the pressure, pressure-squared, and pseudopressure forms of the diffusraty
equation for a real gas.

®Derrve the matenal balance equations for 2 volumetne dry gas ressrvoir, an “abnormally-pressurad” gas
reservolr, and a water-dmve gas reservor. The student should also be famuliar wath the generalhized
(1.e., compeosthonal form) of the materizl balance aquation for a gaz condensate reservour.

® Derrve and apply the conventional relatioms used to calculats the static and flowing bottomhbols
preszures for the cazse of a drv gas. The stodent should also be famuliar with proposed techmques for
et gasas

® Derrra'present models for wellbora storage and phazs redistnbution (zas systems).

® Derrve the "skin factor” vanable from the steadv-state flow equation and be able fo describe the
conditions of damasze and stimulation wane this skan factor. The student should also be fanuhar wath
models for "vanable" skan effacts due to nen-Darcy flow, well cleanup, and gas condensate bankins
(radial composite model).

® Anabvze and mterpret flow-after-flow (4-pomt) and 1zochronal flow tests.

® Derre the anahe=iz and oterpretation methodologies (fe., "comventional” plots and type curve amaly-
a1z) for pressure drawdown and pressure buldup tests (ligmd or zas reservoir systems). Also, be abls
to apphr dmensionless solutions ("'type curves") and field vanable soldhons (“speciahized plots™) for
the analyziz and mterpretation of well test data

® Dezign and mmplement a well test sequence, as well 25 2 lonz-term produchion'imection survelllance
program. This mchades the desien of single and multipomt delrcerabality tests.

® Anabyze produchon data (rate-bme or pressure-rate-time datz) to cobtan reservoir volume and esh-
mates of resarvorr properties for gas and hgmd reservorr systems. The student should be able to usa
“dechne curves,” "decline type curves,” and other techniques of anab=iz for production data.

® The student should be farmhar with the reservowr enzineerme tools used fo anabze/ imterpret the perfor-
mance of the followms gas resarvoir hpes:
— (Gas condenszate reservoir systems
— Low pressurs zas resar olrs



