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Tpe = O ¥iTeie oo (3.50b)
i=1
N
and Ppc = O ViPeis < (3.50c)

where the pseudocritical properties of the C5_ fraction can be esti-
mated from the Matthews et al.?2 correlations (Fig. 3.3},3

T = 608 + 364 log(M. _— 71.2)

cCq .

+ (2.450 log M — 3,31:-:::} logye,, ------ (3.51a)

and p.. = 1,188 — 431 mg{M,:H — 61.1]

+ [2,319 — 852 log( M. — 53.?}]{}:.:” — 0.8).

................... (3.51b)
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Solution. Table B-19 gives component properties taken from Ap-
pendix A needed to calculate K values from the modified Wilson X-
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TABLE 6.4—WELLSTREAM (RESERVOIR-FLUID)
COMPOSITION FOR GOOD OIL CO. WELL 4 Ex awwe\e, O\ ™S
BOTTOMHOLE OIL SAMPLE
Density* Molecular
Component ~ mol%  wi% (a/em®)  °API*  Weight
Ha,S Nil Nil
CO, 0.91 043
N, 0.16  0.05
Methane 3647 624
Ethane 9.67 3.10 R ¥ — T
Propane 695  3.27
ibutane 144 089 — R
n-butane 393 244
Fpentane 144 1.1
n-pentane 1.41 1.09
Hexanes 433 397
Heptanesplus 3329 7741 0.8515 345 218
Total 100.00 100.00 \Wellsheom
*At6O°F.

TABLE 6.5—SEPARATOR AND RECOMBINED WELLSTREAM COMPOSITIONS
FOR GOOD OIL CO. WELL 7 GAS CONDENSATE

N

Separator Products Hydrocarbon Analysis

)(. | separator Gas:Sﬂ |

\ Wellstream_i

Component (mol%s) {mol%) (gal/Mscf) (mol%s) (gal/Mscf)
CO, Trace 0.22 0.18
Na Trace 0.16 0.13
Methane 7.78 75.31 61.92
Ethane 10.02 15.08 14.08
Propane 15.08 6.68 1.832 8.35 2.290
iso-butane 2.77 0.52 0170 0.97 0.317
n-butane 11.39 1.44 0.453 3.41 1.073
iso-pentane 3.52 0.18 0.066 0.84 0.306
n-pentane 6.50 0.24 0.087 1.48 0.535
Hexanes 8.61 0.1 0.045 1.79 0.734
Heptanes plus 34.33 0.06 0.028 6.85 3.904
Total 100.00 100.00 2.681 100.00 9.159
Heptanes-Plus Properties
Qil gravity, “API 46.6
Specific gravity 0.7946 0.795
at 60/60°F
Molecular weight \E #‘_ \ _12’ R 143
| ¥
Nz = Mg s F Mo 5o
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TPG—ZL—H'-&g 26 |H 6{25‘% ExaM

@BLE AJ}ADDITIDNAL CONVERSION FACTORS USEFUL IN PHASE BEHAVIOR
To Convert From To Multiply By Inverse
Amount of substance = 34_ 53S.. E ez
mole {n_Ell pound-mass mole (Ibm mol) {_—2304 623 E+03| 4535923 @
gram mole (gmol) v 1.000 000" E+00 1.000000* E+00v
kilomole (kmol) v"1.000 000" E-03 1.000000* E+03v
kilomole (kmol) mole (gmol) 1.000 000" E+03 1.000000" E- 03
gram mole (gmol) 1.000 000* E+03 1.000000" E-03
pound-mass mole (lom mol) 4535923 E-01 2204623 E+00
nw~> 1 waol, = N = Lb —widle
w= 1 g = W = AN
2,204 U / kg
2,204 12
{o00o 3_
= 2254 6" s
—_ —_— — . '
m-’l%/:c 72,204 o (O
| —\ J
-3
2,104 \0
qw~e Le Uowa\a
TABLE A-10 (continued)—CONVERSION FACTORS USEFUL IN PHASE BEHAVIOR (from Ref, 3)
To Convert From To Multiply By Inverse
Mass
gram-mass kilogram (kg)* 1.000000" E-03 1.000000" E+03
ounce-mass (avoirdupois) kilogram (kg)* 283492 E-Q2 35271397 E+0f
gram (q) 284952  E+0f 3507397 E-2
pound-mass kilogram (kg)* 4539237 E-0f 2204623 E+00
oUnce-mass 1600000 E+01 6.250000" E-02
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By thady K] R

ing R+ T R atec
Inner Tubing Wellhead Backpressure Equation Plateau Number of

Tubing Gas Rate ~ Well Gas  Wells
Diameter Constant Bagw2+Aqgw - dp2=0 Rate  Required
aT @) (B) A dp2 aw  Nw
in Sma/d/bar SR bara2 Smdid
o Test {@ (6570 364E-09 000565 0236 9.96E+05 2
s Productio G.0D 41909 5.69E- 10 000565 C D236} T 43E+03 15
& ¢ 7 ©
W
G N Bs ?c-wg 2
gavv\a_/\’tvm,a
\5 B\Mn, = BJZ‘ + E-r j\ ER T %T
o
(bF- z‘b : Baonw™ B—
s Qh. = Cq ?‘” ﬁ

q, =< (piThL
UL S VR T o L

l o Tw\au\v\s

‘FQ«\'\<DV" C/\"L/ L)M?w : CT‘Q,DVJ W\\A’\’L OQ'T'WQ\,J‘

Z.612.

dﬂTnQ
(=

C-r«\e»o = C‘Tm«r dTwo
1°]

5 2.blz2
lb 519 - é“§>

= 41909 \/



_ INESNNEN = 3,610
B = (BT)g,g Crg_g \bs’?—ﬂt
\/v*J
\EK:DJ
IS é@ N = Vo \ = \
\Q,: = = 1 ds 277 %& 2
i ? Cre (E—-rs.g' :5\ 1 4,409
—l0
= 5.6l (D

6
Qqp = 2°10 Se/d
Nw =%

{;L/: go bau\l‘ou

FC @t=o R S/z = 2068.3
Pe € \;wtmm = Lcs? \Ag’éwaws 6p/an
wkgr?y A Dw»b%ﬁ (\€3*=50") ~o

2%k vV
Solue o g
= .43, 10° swdld




Lool. Probem 7 (D) -

-

3

D. Assume the 1‘(%1?0& fluids consist of two “components”, surface gas (SG) and
surface oil (SO). If the SG composition in the reservoir oil 1s 60 mol-%, 1t’s K-
value 1s 1.662, calculate the molar compositions (mol-% SG and mol-% SO) of
the GOC reservour gas and reservoir oil, and theﬁK-value of the surface o1l

xi _ . Cb xc' = Q'G
_ &) _ o
K§ = =i = |.6bZ Kc‘ T Ae,
= 4= W= %K = 0.6(1.62) O - Cio
43 ks
2 T i
; g&\ = @lﬁ??z- Lcoq ®.0028%
6ol — o8 d
a ' Kcl-:D Cs 7('Cl6 = 0o Lt
-l | . i:, 6.0 7(; = 0.4
o .002%
Ks = ‘qu T ey @ik

6145 —Kw-\‘e E:ﬂo
Ca D k\ﬂf(/?a PWJ!B

T B [ 2. -3+ s+ Day |
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Problem 3: Based on mformation i Table 3, calculate the followimg af the end of plateau for
two minimum flowing tubing pressures, 100 and 300 psa:

2. Mimnmum number of wells needed to produce Plateau Field Gas Rate.
b. Gas recovery factor
. Average teservoir pressure.
ot o \
d. ﬂOWlI]gﬂlblllgplessull?fﬁc—loo Psier § S8 psia



TABLE 3 — Problem 3 — Dry-Gas Reservoir.

Assume Ideal Gas Law and Straight-Line Gas Material Balance (M=c,=c/~0)

Initial Reservoir Pressure (psia) 1500
Initial Gas in Place (scf) 1E12
Plateau Field Gas Rate (MMscf/D = 10° scf/day) 137
Plateau Period (years) 10
Gas Static Column Gravity Term (Preservoir/ Psurface) 1.1
Wellhead Backpressure Deliverability Equation* Constant C 400
Wellhead Backpressure Deliverability Equation* Exponent n 0.8

* Qe = Clpl-pd)" with p(psia) . qe(sct/D)

Lo\ 0
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General ,
An undersaturated oil reservoir is described by the PVT properties and other information

given in Appendix D of the Phase Behavior monograph. Additional data are given in Table 1.

En undermettet oljereservoar er beskrevet av PVT egenskaper og annen informasjon gitt i
Appendix D av Phase Behavior monografen. Ytterligere data er gitt i tabell 1.

Problem 1. Calculate the following at initial reservoir conditions.

Initial surface oil in place (IOIP), N.

Initial surface gas in place (IGIP). G.

Initial oil formation volume factor, Bo;.

Hydrocarbon pore volume, HCPV.

Initial oil density.

Reservoir pressure at top of structure (12 000 ft) and at water-oil contact (13 000 ft).
Based on reported shut-in tubing pressure of 2128 psig, estimate whether the tubing is
filled with oil or a oil+gas at the time of sampling.

*
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