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Introduction
Many correlations for estimating crude oil PVT properties have

been published in the past 50 years. Most of these correlations
yield reasonably accurate results when applied at the bubblepoint
pressure. However, for pressures below the bubblepoint, the com-
puted PVT properties may have considerable error. 

The results of several correlations [Standing(1), Vasquez and
Beggs(2), Petrosky and Farshad(3), and Kartoatmodjo and
Schmidt(4)] were compared with laboratory data. To illustrate the
problem, two sets of laboratory data were selected: one with rela-

tively high initial solution gas-oil ratio and one with low initial
solution gas-oil ratio. Figures 1 and 2 show the typical concave
up, point of inflection, concave down shapes of both solution gas-
oil ratios and oil formation factors as pressure declines below the
bubblepoint for a reservoir oil with high initial gas-in-solution.
Figures 3 and 4 show data which illustrate that the concave up
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Abstract
Virtually all of the published correlations for solution gas-oil

ratios for pressures at and below bubblepoint pressures suffer
from two major deficiencies. First, calculated values of solution
gas-oil ratios do not match the concave up, point of inflection,
concave down shapes as pressure declines below the bubble-
point that are evident in experimental data, especially at high
initial solution gas-oil ratios. Second, bubblepoint pressure must
be estimated using the same correlations; there is no convenient
way to impose a known bubblepoint pressure—such as one
derived from reservoir pressure data. We propose a correlation
where the equations are formulated to solve both of these 
problems.

Published correlations for oil formation volume factors for
pressures at and below bubblepoint pressures suffer the same
two deficiencies plus a third problem: the material balance con-
nection of oil formation volume factors, solution gas-oil ratios,
and reservoir oil densities is not honored. We propose an oil for-
mation volume factor calculation which is based on the solution
gas-oil ratio correlation described above so that the first two
deficiencies are alleviated. Further, the proposed correlation
connects these fluid properties in material balance format.

In addition to solving the deficiencies discussed above, the
proposed correlations fit the data set of 2097 laboratory mea-
sured values much more closely than other published 
correlations.

Also, we propose a modification of an existing bubblepoint
pressure correlation which can be used in the event that a field-
data derived bubblepoint pressure is not available. 

This correlation fits the data set of 728 laboratory measured
bubblepoint pressures more closely than other published 
correlations.

All three of the proposed correlations require the usual field
data; solution gas-oil ratio at the bubblepoint, reservoir tempera-
ture, separator gas specific gravity, and stock tank oil gravity.

FIGURE 1: Comparison of solution gas-oil ratios from several
correlations with laboratory data for a reservoir oil with high
initial solution gas-oil ratio.

FIGURE 2: Comparison of oil formation volume factors from
several correlations with laboratory data for a reservoir oil with
high initial solution gas-oil ratio.



portion of the curves are more nearly linear for oils with lower ini-
tial gas-in-solution.

Note that all the correlations result in curves which do not have
the correct shapes. This is important because many applications of
these fluid properties require differences as pressure declines, i.e.,
the slopes of the lines are critical. The incorrect shapes produced
by these correlations persist throughout the entire data set.

This paper introduces new correlations to model the perfor-
mance of the solution gas-oil-ratio, Rs, and the oil formation vol-
ume factor, Bo, for black oils for pressures at and below the bub-
blepoint. The solution gas-oil ratio correlation is based on a
“reduced” variable approach which permits use of bubblepoint
pressure from any source.

Oil formation volume factors are calculated with a material bal-
ance equation using solution gas-oil ratios and oil densities.

The paper also proposes a bubblepoint pressure correlation
developed using reservoir temperature, gas specific gravity, oil
gravity, and the solution gas-oil ratio (at the bubblepoint pressure)
which fits our data set more closely than the other correlations.

Data Description 
Data from a total of 195 PVT laboratory reports were used to

develop the solution gas-oil-ratio correlation and to verify the oil
formation volume factor calculations . The “measured” data were
derived from differential vaporization and separator tests. 

The solution gas-oil ratios in the database are total gas-oil
ratios, obtained by adding the solution gas-oil ratios obtained at
the separator and the stock tank. A correlation(5) for obtaining
stock-tank gas-oil ratios is available for use if field data are not
available for use in these correlations. 

The gas specific gravities used in the correlation process are
separator gas gravities. We used these estimates of the gas specif-
ic gravity instead of the more rigorous weighted average (separa-
tor and stock tank) because stock tank gas specific gravities are
rarely measured in field operations.

The ranges of data that were used to develop the Rs correlation
(195 lab reports/2,097 data sets) are given in Table 1.

An additional database of PVT properties at the bubblepoint
pressure (728 sample points) was assembled; these data were used
specifically to develop a bubblepoint pressure correlation.

Both of these data sets cover the usual range of properties
encountered in the field.

Correlation for Solution Gas-oil-ratio 
In contrast to many approaches presented in the past(1, 3, 4), our

correlation of solution gas-oil-ratio, Rs, is not derived from rear-
ranging a bubblepoint pressure correlation. Our solution uses a
reduced variable approach.

Definition of Reduced Functions
Two sets of dimensionless functions were calculated with data

from each PVT report. These functions, originally defined by
Cronquist(6) are “reduced pressure,” and “reduced gas-oil-ratio.”
The reduced pressure variable, pr, is defined as the pressure divid-
ed by the bubblepoint pressure [Equation (1)], and the reduced
gas-oil-ratio variable, Rsr, is defined as the solution gas-oil ratio
divided by the solution gas-oil ratio at the bubblepoint [Equation
(2)].

..............................................................................................(1)

.............................................................................................(2)

Since, by definition, solution gas-oil ratio is zero at atmospher-
ic pressure (0 psig), the pressures used in Equation (1) are in units
of psig.

Figure 5 is a plot of these “reduced” variables for several of the
PVT reports in the data set. Notice that the endpoints of reduced
functions, Rsr and pr, are (0, 0) and (1, 1).

General Model
The “reduced” variables were correlated with the three-

coefficient, two-term power series model given as Equation (3).

.............................................................(3)

The performance of the power series model was superior to any
other model we tested. The power series model was tested on indi-

Rsr = a1 pr
a2 + 1 − a1( ) pr

a3

Rsr =
Rs

Rsb

pr = p

pb

2 Journal of Canadian Petroleum Technology

FIGURE 3: Comparison of solution gas-oil ratios from several
correlations with laboratory data for a reservoir oil with low
initial solution gas-oil ratio.

FIGURE 4: Comparison of oil formation volume factors from
several correlations with laboratory data for a reservoir oil with
low initial solution gas-oil ratio.

TABLE 1: Ranges of data in data set used to develop
Rs correlation (195 PVT reports/2,097 data sets).

106 < pb < 5312 psia

70 < T < 307 ˚ F

1.040 < Bob < 2.082 resbbl/STB

102 < Rsb < 1808 scf/STB

11.6 < γAPI < 53.4 ˚ API

0.561 < γgs < 1.101 (air = 1)



vidual PVT reports and as a correlating equation for the entire
data base: the results were excellent. 

Final Form of Solution Gas-Oil Ratio Correlation

Coefficients a1, a2, and a3, for Equation (3) were derived for
each of the 195 PVT reports. These coefficients were then corre-
lated with commonly available field data which in this case were
obtained from the laboratory separator test data. 

We used non-linear regression methods on several different
functional forms.

The best regression analysis results were obtained using the
following functions [Equations (4), (5), and (6)].

..................................................................(4)

..................................................................(5)

.................................................................(6)

The regression coefficients are shown in Table 2
The bubblepoint pressures, pb, in Equations (4) to (6) are in

units of psig. An attempt was made to develop these equations
without including bubblepoint pressure, but its introduction into
the equations substantially improved the prediction of gas-oil
ratios throughout the entire pressure range. Bubblepoint pressures
for correlation purposes were taken from the PVT reports. In
application of the solution gas-oil ratio correlation, bubblepoint
pressures can be taken from reservoir pressure measurements, if
available, or from a bubblepoint pressure correlation of the user’s
choice.

Table 3 gives measures of the accuracy of the proposed correla-
tion. A comparison of solution gas-oil ratios calculated with
Equations (1) to (6) with the data used in their development is
given in Figure 6. 

Calculation of Oil Formation Volume
Factor

Oil formation volume factors, solution gas-oil ratios, and reser-
voir oil densities are connected by material balance. Thus, oil for-
mation volume factors can be calculated using this material bal-
ance formulation.

Reservoir Oil—Surface Fluid Material
Balance

The connection between surface fluids and reservoir oil is
given as Equation (7)(7).

..............................................................(7)

This is not a correlation but is a material balance of the surface
gas and surface liquid with the reservoir liquid. The use of
Equation (7) to calculate oil formation volume factor honors the
material balance relationship among Bo, solution gas-oil ratios and
reservoir oil densities. Further, since reservoir oil densities monot-
onically increase as pressure decreases, the correct shape of oil
formation volume factor as pressure declines is maintained and
the linear relationship between oil formation volume factor and
solution gas-oil ratio is preserved. These important empirical rela-
tionships would probably not be honored if an independent corre-
lation for oil formation volume factor was used.

Solution Gas-oil Ratios for Use in Equation (7)

Solution gas-oil ratio, Rs, in Equation (7) may be obtained as a
function of pressure with the correlation presented in the previous
section.

Reservoir Oil Densities for Use in Equation (7)

The density of the reservoir oil, ρoR, in Equation (7) is also a
function of pressure and may be estimated using the correlations(8)

given as Equations (8) to (12).

Bo =
ρSTO + 0.01357 Rs γ g

ρoR

a3 = B0 γ g
C1 γ API

C2 T C3 pb
C4

a2 = B0 γ g
B1 γ API

B2 T B3 pb
B4

a1 = A0 γ g
A1 γ API

A2 T A3 pb
A4
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TABLE 2: Regression coefficients for the new solution
gas-oil ratio correlation.

Coefficients Coefficients Coefficients
Equation (4) Equation (5) Equation (6)

A0 = 9.73x10-7 B1 = 0.022339 C1 = 0.725167
A1 = 1.672608 B1 =-1.004750 C1 =-1.485480
A2 = 0.929870 B2 = 0.337711 C2 =-0.164741
A3 = 0.247235 B3 = 0.132795 C3 =-0.091330
A4 = 1.056052 B4 = 0.302065 C4 = 0.047094

TABLE 3: Statistical accuracy of proposed solution
gas-oil ratio correlation (using laboratory measured
values of bubblepoint pressure).

Parameter Value

Sum of Squared Residuals, (scf/STB)2 737,333
Standard Deviation, scf/STB 18.2
Variance, (scf/STB)2 333.9
Average Absolute Error, per cent 4.73

FIGURE 5: Shapes of reduced solution gas-oil ratios, Rsr, versus
reduced pressure, pr, for reservoir oils of various initial solution
gas-oil ratios (laboratory data).

FIGURE 6: Comparison of calculated solution gas-oil ratios
[Equations (1) – (6)] with laboratory data (bubblepoint pressure
taken from laboratory data).

barrufet
Cross-Out

barrufet
Inserted Text
0




.................................................................(8)

The term ρpo is the density of a pseudoliquid composed of the
surface liquid plus the surface gas treated as if it were a liquid at
standard conditions. Equation (8) requires the use of the apparent
liquid density of the gas, ρa, which represents the density of the
gas if the gas could be liquefied at standard conditions. Equation
(9) is a correlation(8) for apparent liquid density.

.............................(9)

Note that Equations (8) and (9) require an iterative solution
since pseudoliquid density, ρpo, is needed in Equation (9) to esti-
mate apparent liquid density, ρa, for use in Equation (8) to calcu-
late pseudo liquid density. A first trial value of pseudo liquid den-
sity for this iterative calculation may be obtained with Equation
(10). 

.......................................................................(10)

Given ρpo from Equation (10) as an initial trial value, succes-
sive substitution is very stable and converges quickly.

Pseudoliquid density is adjusted from standard conditions to
reservoir pressure (and standard temperature) with Equation

(11)(9, 10).

...................................(11)

Equation (12)(11) is used to further adjust density to reservoir
temperature, resulting in the density of reservoir oil at reservoir
conditions, ρoR.

..............................(12)

Equation (9) was derived using separator gas specific gravity,
rather than the more rigorous total gas specific gravity (weighted
average of separator and stock-tank gas specific gravities), since
stock-tank gas specific gravity is seldom measured in the field.

Values of oil formation volume factors as functions of pressure
were calculated using Equations (7) to (12) and compared with
values from the data base described in Table 1. Figure 7 gives a
comparison of calculated and laboratory measured oil formation
volume factors for the 2,097 data points. Most of the outlyers in
Figure 7 result from three of the PVT reports. Table 4 shows sev-
eral statistical measures of the oil formation volume factor 
calculations.

Bubblepoint Pressure Correlation
An estimate of bubblepoint pressure is required to use the gas-

oil ratio correlation presented in this paper. A second data base of
728 data sets at bubblepoint pressures was used to develop a cor-
relation. The ranges of data in this data set are given in Table 5.

Non-linear regression methods were used to adjust the coeffi-
cients of all of the bubblepoint pressure correlations listed in
Table 11. The Petrosky-Farshad modification(3) of Standing’s
equation(1) was found to be the most appropriate model for
describing bubblepoint pressure as a function of commonly mea-
sured field data. However the equation presented in this study
introduces one additional coefficient to the model in order to
increase the accuracy of the correlation. This correlation with
coefficients modified to best fit the bubblepoint pressures in our
data base is given as Equations (13) and (14). 

.....(13)
pb = 1091.47 Rsb

0.081465γ gs
−0.16148810 X − 0.740152[ ] 5.354891

+ 0.0216 − 0.0233 10−0.0161ρbs( )[ ] T − 60( )0.475

ρoR = ρbs − 0.00302 + 1.505 ρbs
−0.951( ) T − 60( )0.938

−0.01 0.299 + 263 10
−0.0603ρpo( )[ ] p

1000






2

ρbs = ρpo + 0.167 +16.181(10
−0.0425ρpo )[ ] p

1000






ρ po = 52.8 − 0.01 Rsb

+ + −0 047982 2 98914 0 0356892 2. . .γ ρ ρ ρgs po po po

ρa = − 49.8930 + 85.0149 γ gs − 3.70373 γ gs ρ po

ρ po =
Rs γ gs + 4600 γ STO

73.71 + Rs γ gs / ρa
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FIGURE 7: Comparison of calculated oil formation volume
factors [Equations (7) – (12)] with laboratory data (bubblepoint
pressure taken from laboratory data).

TABLE 5: Ranges of data in data set used to develop
bubblepoint pressure correlation.

70 < pb < 6700 psia

74 < T < 327 ˚ F

10 < Rsb < 1870 scf/STB

12 < γAPI < 55 ˚ API

0.556 < γgs < 1.367 (air = 1)

TABLE 4: Statistical accuracy of oil formation volume
factor calculations .

Parameter Value

Sum of Squared Residuals, (resbbl/STB)2 3.31
Standard Deviation, (resbbl/STB) 0.038
Variance, (resbbl/STB)2 0.0014
Average Absolute Error, per cent 1.74

TABLE 6: Statistical accuracy of bubblepoint pressure
correlation.

Parameter Value

Parameter Value
Sum of Squared Residuals, psia2 50,261,226
Standard Deviation, psia 263
Variance, psia2 69,517
Average Absolute Error, per cent 11.5

TABLE 7: Statistical accuracy of solution gas-oil ratio 
using p b from new correlation.

Parameter Value

Sum of Square Residuals, (scf/STB)2 4,614,251
Standard Deviation, scf/STB 45.7
Variance, (scf/STB)2 ,2089
Average Absolute Error, per cent 10.5



where,

..................(14)

Several statistical measures of the accuracy of bubblepoint
pressure calculated with Equations (13) and (14) may be found in
Table 6. Table 7 gives a similar evaluation of the proposed solu-
tion gas-oil ratio correlation using values of bubblepoint pressure
from Equations (13) and (14) to calculate pr.

Figure 8 shows a comparison of values of bubblepoint pressure
calculated with Equations (13) and (14) with the corresponding
laboratory measured values. 

Validation of the Correlations
The solution gas-oil ratio and oil formation volume factor

curves resulting from the use of the proposed methods have the
correct shapes. Figures 9 and 10 show the results of the solution
gas-oil ratio correlation [Equations (1) to (6)] compared with the
same laboratory data of Figures 1 and 3. Two curves are shown:
one calculated using the laboratory measured value of bubblepoint
pressure, the other calculated with a value of bubblepoint pressure
from Equations (13) and (14). The agreement in both the shapes
and the values is excellent. 

Figures 11 and 12 show the results of the formation volume
factor calculation [Equation (7) using values of reservoir oil den-
sity from Equations (8) to (12)] compared with the laboratory data

of Figures 2 and 4. The two lines result from different options of
obtaining bubblepoint pressures for the solution gas-oil ratios as
discussed above. The agreement in both the shapes and the values
is excellent.

An independent data set, a subset of the data used by
Kartoatmodjo and Schmidt(4), was obtained after this research was
completed. The data consist of 541 PVT studies with a total of
541 bubblepoint observations and 4,103 solution gas-oil ratio and
oil formation volume factor observations. Table 8 gives the range
of data in this data set. 

This data set was used to test the accuracies of the correlations
presented here and several correlations from the literature. Tables
9, 10 and 11 show the results of comparison of correlation calcu-
lations with these data.

Conclusions
1. We have developed statistical as well as graphical evidence

X = 0.013098T 0.282372( ) − 8.2 ×10−6 γ API
2.176124( )
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FIGURE 8: Comparison of calculated bubblepoint pressures
[Equations (13) and (14)] with laboratory data.

FIGURE 9: Comparison of calculated solution gas-oil ratios
[Equations (1) – (6)] with laboratory data for a reservoir oil with
high initial solution gas-oil ratio.

FIGURE 10: Comparison of calculated solution gas-oil ratios
[Equations (1) – (6)] with laboratory data for a reservoir oil with
low initial solution gas-oil ratio.

TABLE 8: Ranges of data in independent data set used
to compare various correlations (541 PVT reports/4103
data sets).

121 < pb < 5,990 psia

88 < T < 320 ˚ F

1.004 < Bob < 2.137 resbbl/STB

12 < Rsb < 1,905 scf/STB

14.4 < γAPI < 56.2 ˚ API

0.555 < γgs < 1.245 (air = 1)

TABLE 9: Comparison of accuracies of various correla-
tions of solution gas-oil ratios with data from indepen-
dent data set.

Average Error Average Absolute
in Rs, Error in Rs, 

per cent per cent

This study* 2.5 5.9
This study** 3.8 13.4
Standing(1) -10.8 23.0
Vasquez and Beggs(2) -19.8 25.5
Petrosky and Farshad(3) 12.8 31.2
Kartoatmodjo and Schmidt(4) -11.8 21.8

* with bubblepoint pressures from laboratory measurements
** with bubblepoint pressures from proposed correlation



that the currently available black oil correlations do not
accurately model solution gas-oil-ratios and oil formation
volume factors for pressures below the bubblepoint.

2. We have developed and verified a new set of correlations for
black oils that can be used to describe the behaviour of the
solution gas-oil-ratios and oil formation volume factors for
pressures at and below the bubblepoint.

3. The calculation of solution gas-oil ratios using the methodol-
ogy proposed here is flexible since it allows the use of bub-
blepoint pressure from either our pb correlation, another pb
correlation, or field pressure measurements.

4. A three-coefficient, two-term power law series model is pro-
posed to represent the character of the reduced solution gas-
oil-ratio (Rs/Rsb) versus reduced pressure (p/pb) trends. 

5. We recommend a material balance method of calculating oil
formation volume factors which honors the connection
among oil formation volume factors, solution gas-oil ratios,
and reservoir oil densities as functions of pressure(7).

6. We have developed a new bubblepoint pressure correlation
using the relation proposed by Petrosky and Farshad(3)

[which is a modification of the original form proposed by
Standing(1)].

7. The correlations proposed in this study have been tested
with an independent data set (the quantity of data in the
independent data set is approximately double the quantity of
data used to develop the proposed correlations), and the
results validate our findings.

NOMENCLATURE
Bo = oil formation volume factor, resbbl/STB
Bob = oil formation volume factor at the bubblepoint, resb-

bl/STB
p = pressure, psi [p is in psig for Equation (1)]

pb = bubblepoint pressure, psia [pb is in psig for Equations
(1), and (4) to (6)]

pr = reduced pressure, p/pb, psig/psig
Rs = solution gas-oil-ratio, scf/STB
Rsb = solution gas-oil-ratio at the bubblepoint, scf/STB
Rsr = reduced solution gas-oil-ratio, Rs/Rsb
T = reservoir temperature, ˚ F
X = temporary variable used in Equations (13) and (14) 

Greek Letter Variables

γAPI = stock tank oil gravity, ˚ API
γg = gas specific gravity, air = 1
γgs = gas specific gravity measured at the separator, air = 1
γSTO = stock tank oil specific gravity, 141.5/(γAPI + 131.5)
ρa = apparent density of surface gas if it were a liquid,

lbm/cu ft.
ρbs = pseudoliquid density at reservoir pressure and standard

temperature, 60˚ F, lbm/cu ft.
ρoR = reservoir oil density at reservoir conditions, lbm/cu ft.
ρpo = pseudoliquid density at standard conditions, lbm/cu ft.

liquid, lbm/cu ft.
ρSΤΟ = stock-tank oil density at standard conditions, 

lbm/cu ft.

REFERENCES
1. STANDING, M.B., A Pressure-volume-temperature Correlation for

Mixtures of California Oil and Gases; Drilling and Production
Practice, API, pp. 275-287, 1947.

2. VASQUEZ, M.E., and BEGGS, H.D., Correlations for Fluid
Physical Property Prediction; Journal of Petroleum Technology, 
pp. 968-970, June 1980.

3. PETROSKY, G.E., and FARSHAD, F, Pressure-Volume-
Temperature Correlations for Gulf of Mexico Crude Oils; SPE

6 Journal of Canadian Petroleum Technology

TABLE 10: Comparison of accuracies of various corre-
lations of oil formation volume factors with data from
independent data set.

Average Error Average Absolute
in Bo, Error in Bo,

per cent per cent

This study* 0.04 2.08
This study** 0.35 2.97
Standing(1) -1.10 3.78
Vasquez and Beggs(2) -1.81 4.04
Kartoatmodjo and Schmidt(4) -0.24 3.28

* with bubblepoint pressures from laboratory measurements
** with bubblepoint pressures from proposed correlation

TABLE 11: Comparison of accuracies of various bub-
blepoint pressure correlations with data from indepen-
dent data set.

Average Error Average Absolute
in pb, Error in pb,

per cent per cent

This study 1.5 13.1
Standing(1) -5.7 13.3
Vasquez and Beggs(2) 3.1 13.3
Petrosky and Farshad(3) -27.4 42.0
Kartoatmodjo and Schmidt(4) -1.7 14.4
Lasater(12) -7.5 19.4
Glaso(13) 4.1 17.2
Al-Marhoun(14) 10.5 19.4

FIGURE 11: Comparison of calculated oil formation volume
factors [Equations (7) – (12)] with laboratory data for a reservoir
oil with high initial solution gas-oil ratio.

FIGURE 12: Comparison of calculated oil formation volume
factors [Equations (7) – (12)] with laboratory data for a reservoir
oil with low initial solution gas-oil ratio.



Reservoir Evaluation and Engineering, pp. 416-420, October 1998.
4. KARTOATMODJO, T., and SCHMIDT, Z., Large Data Bank

Improves Crude Physical Property Correlations;Oil and Gas
Journal, pp. 51-55, July 1994.

5. ROLLINS, J.B., MCCAIN, W.D., Jr., and CREEGER, J.T,
Estimation of Solution GOR of Black Oils; Journal of Petroleum
Technology, pp. 42, 92-04, Transactions, AIME, 289, January 1990.

6. CRONQUIST, C., Dimensionless PVT Behaviour of Gulf Coast
Reservoir Oils; Journal of Petroleum Technology, pp. 538-542, May
1973.

7. MCCAIN, W.D., Jr., The Properties of Reservoir Fluids; 2nd Ed.,
PennWell, Tulsa, OK, p. 318, 1990.

8. MCCAIN, W.D., Jr., and HILL, N., Correlations for Liquid
Densities and Evolved Gas Specific Gravities for Black Oils During
Pressure Depletion; paper SPE 30733 presented at the 1995 SPE
ATCE, Dallas, TX, October 22 – 25, 1995.

9. STANDING, M.B., Volumetric and Phase Behaviour of Oil Field
Hydrocarbon Systems; SPE, Dallas, TX, 1951.

10. HANSON, G.H., KUIST, B.B., and BROWN, G.G., Liquid
Densities of Volatile Hydrocarbon Mixtures; Industrial and
Engineering Chemistry, 36, pp. 1161-1165, December 1944.

11. WITTE, T.W., Jr, The Development of a Correlation for
Determining Oil Density in High Temperature Reservoirs;M.S.
Thesis, Texas A&M University, December 1987.

12. LASATER, J.A., Bubble-point Pressure Correlation; Transactions,
AIME, 213, pp. 379-381, 1958.

13. GLASO, O., Generalized Pressure-volume-temperature Correlations;
Journal of Petroleum Technology, pp. 785-795, May 1980.

14. AL-MARHOUN, M.A., PVT Correlations for Middle East Crude
Oils; Journal of Petroleum Technology, pp. 650-666, May 1988.

Provenance—Original Petroleum Society manuscript,
Correlation of Black Oil Properties at Pressures Below Bubble
Point Pressure—A New Approach, (97-93), first presented at
the 48th Annual Technical Meeting, June 8 – 11, 1997, in
Calgary, Alberta. Abstract submitted for review January 28, 1997;
editorial comments sent to the author(s) November 25, 1998;
revised manuscript received December 21, 1998; paper approved
for pre-press December 22, 1998; final approval November 8,
1999.M

Special Edition 1999, Volume 38, No. 13 7

Authors’ Biographies

Javier Velarde is a production engineer with CHACA (Amoco-
YPF Bolivia consortium) in Santa Cruz, Bolivia. Javier received
his B.S. (petroleum engineering) from Universidad Mayor de San
Andres (Bolivia) in 1990. He also received an M.S. in petroleum
engineering from Texas A&M University in 1990.

Thomas Blasingame is an associate pro-
fessor and is the assistant department head
for graduate programs in the Department of
Petroleum Engineering at Texas A&M
University. His research interests include
the analysis of well performance, the mod-
elling of well behaviour, and the correla-
tion of reservoir rock and fluid properties.
Dr. Blasingame joined Texas A&M
University in 1989 following his gradua-

tion from Texas A&M University with B.S., M.S., and Ph.D.
degrees in petroleum engineering.

William McCain, Jr. is executive vice
president and chief engineer of S. A.
Holditch & Associates, Inc. Previously he
was professor and head of the department
of Petroleum Engineering at Mississippi
State University and professor of petroleum
engineering at Texas A&M University. He
received a B.S. degree from Mississippi
State University and M.S. and Ph.D.
degrees from the Georgia Institute of
Technology.


