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TABLE 21 —COMPOSITION AND PROPERTIES OF SEVERAL RESERVOIR FLUIDS
Compositior‘@ol% WMas<< % mass e wWro \e
Gas Near-Critical Mwr
Component Dry Gas m Condensate Qil Volatile Oil  Black Oil (M)
€Oy 0.10 141 2.37 1.30 0.93 0.02
No 2.07 0.25 0.31 0.56 0.21 0.34 ST wmolar wars
Cy 86.12 92.46 73.19 (_69.44 58.77 34.62 ) mats}
Ca 5.01 3.18 7.80 7.88 7.57 4.11 M e
Ca 3.58 1.01 3.55 «——> 4.26 4.09 1.01 ¥ ]
_iCy 1.72 0.28 0.71 0.89 0.91 0.76 Wnits ot mass
v n-Cyq 0.24 1.45 2.14 2.09 0.49 k b
v iCg 0.50 0.13 0.64 0.90 0.77 0.43 3 ’ 3 o
v nCsg 0.08 0.68 1.13 1.15 0.21
—Ceg) 0.14 1.0 1.46 1.75 161 Uaids 3€ wesles
Cr, 0.82 8.21 10.04 21.76 56.40
Proparties W*O( = S\Mo‘
Mc 130 184 219 228 274
( T+ < > k \ = ‘
’e,, {:‘%1&/((, 0.763 0.816 0.839 0.858 0.920 wwel © "3’”“‘
Kuc, 12.00 11.95 11.98 11.83 11.47 e ol
GOR, scf/STB oa 105,000 5,450 3,650 1,490 300
OGR, STB/MMscf 0 10 180 275 C.: M= 16.0Y
VAP 57 49 45 as 24
Yo 0.61 0.70 0.71 0.70 0.63 9
Pat, psia 3,430 6.560 7,015 5,420 2,810 @: |Q.o'—l3m\ —_—
By, ft/scf or bbl/STE 0.0051 0.0030 2.78 1.73 1.16
P Ibm/ft3 9.61 26.7 30.7 38.2 51.4
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4.3 Two-Phase Flash Calculation

The isothermal two-phase flash calculation is the workhorse of most
EOS applications. The problem consists of defining the amounts and
compositions of equilibrium phases, usually liquid and vapor, given
the pressure, temperature, and overall composition. An inherent ob-
stacle to solving this problem is not knowing whether two equilibrium
phases form at the specified pressure and temperature. The mixture
may exist as a single phase or may split into two or more phases.

In 1949, Muskat and McDowell*® proposed a solution to the two-
phase split calculation that 15 basically the same as the one proposed
by Rachford and Rice™ but numerically more efficient. Introducing
the quantity ¢;= 1/(K; = 1). where ¢ = = for K; =1, Muskat and
McDowell proposed the following form of the function hiF, ).

N
Z;
h(F,) = EFT =0, (4.30)
i=1 '
N
I d_h' —_ E'!. A
where iF. Er G+ sreessreeiiiasas (4.40)
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k= (PK) Pi

++++++++

+++++++++++ (3.159)

where A, =a function of pressure, with A; = Lat p = py and
Ay = 0at p = py. The key characteristics of K values vs. pressure
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Note Title 10/3/2007

Sampling Conditions
Flowing tubing pressure, psig 3,375
FBHP, psig 5,500
Primary-separator prassure@ (5 ">$€O\, 300
Primary-separator temperature, “F ~ 20 bar 62
Secondary-separator pressure, psig 20
Secondary-separator temperature, °F 60
Field stock-tank-liquid gravity at 60°F, “API 58.5
Primary-separator-gas production rate, Msci/D 762.14
Pressure base, psia 14.696
Temperature base, “F 60
Compressibility factor, Fy, 1.043
Gas gravity (laboratory) 0.737
Gas-gravity factor, 0.902
Stock-tank-liquid production rate at 60°F, B/D 127.3) SBO
Pnlrr"nzg gglpamtur gasfsttl-:a\nk;md % <R 2 - ?A(S:g
In bbl/MMscf - \&FJ:LI 167.0 5%_
Sampled by
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TABLE 6.5—SEPARATOR AND RECOMBINED WELLSTREAM COMPOSITIONS
FOR GOOD OIL CO. WELL 7 GAS CONDENSATE
Separator Products Hydrocarbon Analysis [ A XN
Separator Liquid éapa rator GaD M
Component (mol3s) 3§ (mcmscf} (mol%s) (galiMsci)
COz ' Trace ‘022 0.18
Mo Trace 0.16 013
Methane 7.78 7531 61.92
Ethane 10.02 15.08 14.08 _ ‘2 Y T X
& Propane 15.08 6.68 1,832 8.35 2.290 FﬂS? B 3 €
iso-butane 277 0.52 0170 0.97 0.317
n-butane 11.39 1.44 0.453 a4 1.073 —| g.85- \5-08
iso-pentane 3.52 0.8 0.066 0.84 0.306 ~ .68 —15.08
n-pentana 6.50 0.24 0.087 1.48 0.535
Hexanes 4.61 0N 0.045 1.79 0.734 = O« g @ I v
Heptanes plus 34.33 0.06 0.028 6.85 3.904
Total 100.00 100.00 2.681 100.00 9.150
Haptanes-Plus Properties
Qil gravity, “AP 46.6
Specific gravity 0.7946 0.795
at 60/60°F
Malecular weight 143 103 143
Parameters
Calculated separator gas gravity (air= 1.000) 0.735
Ca:algg::s!dng &r{fc:gsa hwegggg value for separator gas at 14.6965;2: .aad\’\ 1,295 LtL[_zg 7 (2 JE(
Primary-separator-gas™/-separator-liquid” ratio, sc (4428 ) < C'Q / SQP'(*)hl = [~
Primary-separator-gas/stock-tank-liquid ratio at 60°F, bbl at 60°F/bbl 1,352
L Primary-separator-gasiwellstraam rati lo(o 801.667p :> i \..l 2. ,L(’l
riquidfwallstream ratio, bbl/MMscf o (T {35 q—on T £
*Primary ssparator gas and liquid sollscted at 300 psig and 62°F, 80146 +
Qteawadw
( R ISc > > M Sc‘c
|~ = i = TR x
95p = =~
will§ tveoum R I« C) (}0'6> MM
Psec
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SEPARATOR TESTS OF Reservoir Fluid SAMPLE

o'\ — A
O 4 L-stoge powadne \osts  Bpz T he 1
Separator GOR! Rab
\Ds \ Spy (E tock-Tank | Shrinkage Formation | Flashed Gas
Pressure Temperature Gravity Factor Volume Factor Specific
(psi gauge) (°F) Separator | Stock Tank [ ("APlat60°F) | V,/Vp? Vop/ Vi3 Gravity
O o 75 1,206 D \wol 456 0.5456 ‘”ﬁs’F 0.942
Q 50 E, 74 1,011 35 (OHC 481 0.5872 1.703
100 75 950 68 lo(& 485 0.5849
200 73 875 134T0 09485 0.5974 m{

—
ASE 1Separator and stock-tank gas/oil ratio in cubic feet of gas at 60°F and 14.7 psi absolute per barrel of STO at 60°F.
28hrinkage factor, V,,/V,p, is barrels of STO at 60°F per barrel of saturated oil at 3,236 psigauge and - 258 °F.
SFVF, W,/ V. is barrels of saturated oil at 3,236 psi gauge and _258°F per barrel of STO at 60°F.

This table provides results of four separate two-stage separator tasts. The first two columns of data give the primary-saparator condtions. In all tests, the second
(final) separator is at standard (stock-tank) conditions. For example, conditions for the first two-stage separator test are (1) g4 = 0 psig and T4 = 75°F and (2)
Psp2 =0 psig and e = 60°F, with total Agp=1 205;)4 PR cf/STR, By = 1.833, y4p) = 45.6°AP), and 1g=0842,
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