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credit, I given, &5 given solely at fhe discrefion of the inctroctor

b WL C chall be properly and completely documented for credit
<. All gradme dome by the Instmuctor, ar ander his drection and supervision, 2nd the dacision of the metructor is fmal.
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stdenst comes to class homeswork has been tumed In 2nd afier class has begim, the sudent’s homework will be consddered late and

given a grade of z2ero. Late or ot all assignments must be tumed in. A course ar=de of Incomplete will be given if any assizmment i
missing, and this grads will be chanasd only after all regared work has been submifted.
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Petrocleum Enpineening 613 — Natural Gas Enpineenng
Course Desciption, Prerequizites by Topic, and Course Objectrves

Spring 2005
. Deccrint
Grodugre Copalog: Flow of natumal gac in reservairs and in wellbores and satherdne systeme; delivershilily testine: producton forecastne
and decline curves; flow mezseurement and compressar sIzna.
Jrarsigtion: From fhe reservair through the sales Ene—sve will try to shudy every aspect of natural gas systems. FWT s, flose In
meciz, flosw In pipes and thermodynamic will be smdied. We will use the Lee and =S 2

poTOUS
euades — 25 well 2 mumerous tecimicz] papers that 20 mio mmch more depth of dedail for 2 pertioalar problam W will focus oo well
msﬁngdﬂhmhﬂijmalﬁis,mddaﬂrmmﬂ}ﬂs,aswﬂauﬂmmﬂmphmm

Prerequisites by Topic: 2 Ordinary and partial differential Flumid dy and haat
Fp_sm %cﬂm}us, jparti equations, Thermodynamics, TEmics

properties, and Ressrvor
. et
The stodent should be able m:

& Estimate pdl pas, and waier properties pertinent for well test ar produrtion dats analysic usme indosity accepied cormelations and
Lzharzary daa.

® 3hpich pressure versis dme rends and pressure versis distznce trends for 3 reservoir sysi=m exii-boting Tensient peewdosteady-ctate,
anﬂ;maﬂv-st.ztelimhahm

® Dlerive the stz relzbans for ﬂmw[mﬂuﬂmgngmmmﬂsm—amlfm:alre{mmﬁ:bmnﬂarj

dominacsd flose '1u4:] adﬁnmﬂrsm&mﬂmmheabhmdemﬁm:m]ﬁedmiﬂrmm
pendopressare fomme of the diffusiviny sqoation for a real gac

® Derive the materdal balance equaSons for 3 volumetric dry g2s reservoif, an “shnommelly-presoured” 23s reservol, 2nd 3 wWaiE-dDve
225 reservalr. Ilesulﬂectihmdda]sutefanumwﬂlﬂrgecmhzedfm compasitional form) of the material balance aqoation for
2 gt condensate reservoir

Imntﬁmdﬂﬂ corvemionsl relations vsed o aloalate the sEic and flowms bottombole pressuses for the cas= of a dy gas

alsa be famaliar with proposed t=chodqoes for wet gases.

@ Derivepresem maodels for wellbore storage and phass redisoibobon (228 systems)

® Derive the "skin factor” variabls from the steadsizte flosw equaiion and be able to desoribe the condidons of dameee and somuladon
using this shin factor. The student chould also be familiar with models for “vamiable” skin effecs due to moo-Darcy Sow; well
cleanup. and 225 condenssfe bankine (Tadi=] composnis mods]).

& Archee and interpret flow-atier-flow {2-point] and isocbronal flowtesss.

® Derive the anshysic and interpredstion methodolagies ({2, “conventional” plots and type curve amaly-sic) for pressure drewdown and
pressure budldup fests (laquid ar g2a3s reservoir sysiems]. Ako, be able to apply dimensioplecs colutons [ type curves™) and feld
variable solutians | “specialized plots™) for the analysis and incsrpredation of well test data.

® Decizm and implement a well =5t sequence, as well 2 & kne-emm producton imecton surveillance program. Thos inchodes the
desizn of sinele and mealipoint deliversbilify tests.

I-!l.m.h.'IE]Jrudlu::innﬂata[Iae-ﬁmmmmmm-ﬁmﬂm]mubmhmmvﬁrdmmﬂmmmdmﬂrmﬂﬁeﬂm
gaSE]].[l]].[[I.IﬂI.'EEr'I.'EI]IE-j'E-[EﬂE The stdere shouald De 2ble to use "declime oarves,” "decline type carves,” and other techmioues of
analysic for production data.

& The stodemt should be familizr with the reservoir enginesrms toals used io analyzsInterpret the perfor-mence of te follmying gas
TESETVIL TYPes:
— (Gas pondems 3 reseTVOT SYSEEE
— Low permeshilitrunconventional ressrvoirs
— L pressure 225 resemairs



Petrocleumn Enpineering 613 — Matural Gas Enpineenng
Course Descniption, Prerequisites by Topac, and Course Objectrves
Spring 2005 (Spning Break: 14-18 March 2005)

Date Topic

Mnthle 1 Imroduciory Conceps
Japary 17 M Universiy Holiday
15 W  Course InimdoctionPeview af Syllsbns
H F Imiroduction: hisionca] perspeciives, types of tests, el

24 M Peservoir performance bebavior (imcroduction)

Reafing

EIL-U'_'BDLI Halz EIIIII]E;

ERCECh 2, IWCh 5

26 W Properties of resarvoir fluids ERCE App A IW Ch. 1, Katz Ch 35,12, Hnd
B F Properties of reservoir fluids ERCE App. & LW Ch. 1, Katz Ch 35,12, Hnd
Mpgule 2 Gas Material Balance and Boundary Dominated Flow Behaviar
A M Fmﬂmmm]mfﬂﬂdﬂnwhpﬁummﬂdiagmu ERCE Ch 2 LW Ch. 5, Eatz Ch 2, Hid
Febnary 12 Fundamentals of fluid flmy in porows media {2:25) ERCECh 7 IW Ch 5, Kaz Ch 7, Hed
M F {325 material balance (simple cass) I_'l.‘-'l:'_'h.].lli'-'.aEEIl Hid
07 M Gz materal balance "zbmommal” pressure cas2) LW Ch 10, Hod
0% W (s materal balance (water influx case) LW Ch 10, Hod
n F [FR concepts fior gas wells ERCB Ch 3, LW Ch 4, Hod
14 M  Seopanalybczl performence equabon (git) vs. §) for gas wells Hid
Moduls 3 Wellhore Phenomens and Near-WWell Besermir Behaviar
16 W  WEllbore phenomens: Caloulation of stzticflowing boctombole pressuares (g3 ERCH App. B. L' {h 4, Hnd
18 F Vellbose phenomens: Caloulation of stztic Howing botomhole pressares { } ERCE-E!.;JPB.L‘i.*.'il-#H:d
21 M  Wellbore phenomens: Wellbore storage phase redismibubion models (gac) Lw{h 5, Hod
23 W Nearswell mpedimess io flose — the skin facior and condenszes bantine ECE-EIJ.EL‘i.*.'ﬂJ.:Hl:d
L Near=ell mpedimess io flow — e skin facior and comdemsacs bapking ECE-EIJ.EL‘i.*.'ﬂJ.:Hl:d
Mogule £ Wl Test Analyzis
28 M Delvershilicy testinz of gas wells (Introdoction) I-ID:IE:ELm-.'lL:ﬁE'rlﬂlhardI ) Faz (hill
Mach 02 W Delivershilicy testing of gas wells LwWh 7, Faiz Ch5.11, Hrd
¥ F WE test analysiz: Fundamemials (solations, plots, simple analysis, &) EEEEU:L-fI-E,I_‘i.ﬂ' Ch 6, I'Ein:EIJ 10
07 M Welltect apalysic: Fundamenisle (soliions, simpls analysis, gic.) ERCE Ch 45 I'Ww (Ch. 6, Katz Ch 10
05 W WElltest analysiz: Model-hased analysis wells ) Lﬁ.ﬂ'ill':'u Hid
n F WEll tect analysic: Model-nzsed analyeds { Fracmured Wells) ERCBCh T, L"i.“n":ll'EHEﬂ
Spring Break: 14-18 March 2005
2l M WElltest analysis: Model-based analysls (s} ERCB Ch 7, LW Ch &, Hod
3 W I‘nb]ltestm:ﬂhmhﬂlmdﬂgu ERCE Ch -1-E-.L‘i.*.'ﬂ1.-5 Hid

2 F Peading Day (Vo Closses — Good Friday)
Mpgule 5 Analysic and Modelling of Production Diztz

M i5 of procaction data: Data acquisitian, catzloging, and refrieval
W ﬁﬁdmmmmmﬁmﬂm

F 15 of production data: EUR analysis

M Analysis of prodoction data: Model-besed analysls

W is of procuction data: Modsl-based analyss

F ﬁm-ﬁ[ﬂﬂmdﬂ‘rﬁdﬂh&dmﬂﬁ

Muogule § Special Topics in Gas Reservoir Ensinssring

April

BRE S88

11 M  Performence of gac condensaie resepoir sysizms
13 W Low permeszhdityunconventions] gas reservuirs | characienzzion)
15 F Lorw pressars g2 reservolr systems
18 M  Undereround siorass of nahwal 225
N W Eﬁmﬂd of nanwal 222
22 F ial topics (analysis of well performance dacs from Jow permeshilify 225 reservodrs |
2 M 5|1!'|'_Liltl:|]]EEﬂ.l:ﬂl1.'ﬂ£- of well performance datz from low permeshility gas reservais
27 W Special togacs (anslysic of well performence datz from o permeshilify 225 receroirs
25 F Special topics (TBA)
May iz M ideaﬂdai Saftware for the analysic of well st datz
2 T e day (" Friday ) Software for the anzlysic of production data
May mw T Final ExamProject - RICH 302 from 0330 - 05:30 p.m. (MWE 01:40 - 0250 pm.)

L'w{h 9, Hod
L'wi{h 9, Hod
Hnd

L'w{h 9, Hod
L'w{h 9, Hod
L'wi{h 9, Hod

etz Ch 12, Hod

HE
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