EXAM IN COURSE
TPG4145 RESERVOIR FLUIDS

Monday December 17, 2007

Time: 0900 — 1300

Pernutted aids:

C:

ONLY (1) SPE Phase Behavior monograph volume 20 in original book form; handwritten
notes written within the original book allowed. (2) Project Solution, up to maximum of six (6)
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Problem 1: Calculate all missing numbers in Table 1. Write answers within Table 1.
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Problem 2: Using results from Problem 1 and Table 2. answer the following:

Pressure at 900 m below sea level.

Pressure at 1200 m below sea level (WOC).

Initial surface gas in Reservoir Gas Zone, IGIP(RG).

Initial surface o1l (“condensate™) in Reservoir Gas Zone, IOIP(RG).
Initial surface gas in Reservoir Oil Zone, IGIP(RO).

Initial surface o1l in Reservoir Oil Zone. IOIP(RO).
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Assuming an idealized surface process, where “surface gas” 1s C1 and “surface o1l” 1s (n-
C5 +1n-C10), calculate and compare with values in Table 2: —>S$Gs €
g. Imitial solution OGR (r.) in Reservoir Gas Zone. El

h. Initial gas formation volume factor (B,4) in Reservoir Gas Zone. l P
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TABLE 2 - Problems 1&2 — Gas-0il Reservoir.

[nitial Reservoir Pressure (bara) at Gas-0O1l Contact 100
Initial Reservoir Temperature (°C) 100
(Gas-Ohl Contact (m below sea level) 1000
Water-Oil Contact (m below sea level) 1200
Top Gas Reservoir Zone (m below sea level) 900
Bottom Water Zone (m below sea level) _ 1300
Hydrocarbon Pore Volume, Reservoir Gas (m"} 1ER
Hydrocarbon Pore Volume, Reservoir Oil {1113} _ 1E8
[nitial solution OGR (r.) in Reservoir Gas Zone {5111"_.-"51113) 3.6173E-3
Initial solution GOR (R,) in Reservour Oil Zone {5111'*.-"51113} ?\o,w‘ 943
Initial gas formation volume factor (B.y) in Reservoir Gas Zone 1113.-"5_1113) Peoress 001222
Initial o1l formation volume factor %} in Reservoir Oil Zone (m’/Sm’) 1434
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Problem 3: Based on information in Table 3. calculate the following ar the end of plateau for
two minimum flowing tubing pressures, 100 and 500 psia: 245 @

a. Minimum number of wells needed to produce Plateau Field Gas Rate,
- : - ; ]
__> b. Gasrecovery facltm. , l37 .10 s D
c. Average reservoir pressure.
d. Flowing tubing pressure.

TABLE 3 - Problem 3 - Dry-Gas Reservoir. <.L. Gas M.&-
T=| —
mnd Straight-Line Gas Material Balance (M=c,=c~0)

Imitial Reservoir Pressure (psia) 1300
[mtial Gas 1 Place (scf) 1E12
Plateau Field Gas Rate (MMscfD = 10¢ scf/day) 137
Plateau Period (years) 1P
Gas Static Column Gravity Term (Preservoir/ Dowics) 1.1
Wellhead Backpressure Deliverability Equation® Constant C 400
Wellhead Backpressure Deliverability Equation® Exponent n 0.8

*q,=Colpl) withp(psia) . g scfD) | Foov a c‘ma)Le well

t X
Fc"'ﬁ > PR L-Pe

bel

EF-20-2) = fm=r(-r)
r

L. A%
¢
1 Y9F - Ep (22-/0"+ Jo -3¢5
r st = — = .
@ 3>P l&IP /0'f ¢p
(Eo?,)

ludlepenslent A Proin



Note Title 1/10/2008

C. (PR)F = (S0 (1-0.5)
= 150 geia Mdeperctent 4P,

d. P @ wd plteon = P

oo Ppsiq

§e0 fcta,

T (NM)BP ] C% 5Pzg =Bomin

@ endd le’-ﬁqq

(PC)P
2 pa 7
%”: C- (P~ 7){/>
I{'W"” 100 PCta

140, °rd n
" = L[OD (Cbl i IDGZ\> {3‘{ 10 S"@

l??ﬂ?’c
> (M) = ayer 0K

Phwiza= 100
= I wells




Note Title 1/10/2008

J¥min — 27Y Peaon






