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Scope of Research

« Confirm/improve a correlation that is created by
Firincioglu et al. (2013) for bubble point
suppression which is applicable to black oll
formulation using other fluid samples

 Re-model the impact of bubble point suppression
on flow with different data sets using a black oll
simulator
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Application — Bubble Point Suppression

Unconventional-reservoir samples

Sample 1: Monterey
Sample 2: Bakken
Sample 3: Eagle Ford
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Application — Bubble Point Suppression

 VLE was solved for two pressures (P, and P) for the
two phases

« Capillary K value (K. ) definition is used
* PR EOS was utilized

« EOS parameters for the fluid samples that were
determined through regression to lab measurements
were Input

(Firincioglu, 2013)
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Comparison — Bubble Point Suppression

Sample 2: Bakken

—&— Pliquid(pcap>0)-Tugce Calisgan

—&— Pbubble(Pcap=0)-Tugce Calisgan
Pliquid(pcap>0)-Firincioglu et al. 2013

—&— Pbubble(Pcap=0)-Firincioglu et al. 2013
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Correlation for Excess Suppression

All Samples

Excess suppression
values as a function of Rs
for 3 samples

r=2 nm
r=3nm
r=5nm
r=10 nm

r=20nm

Excess supression, bar

Poly. (r=2 nm)
Poly. (r=3 nm)
——Poly. (r=20 nm)

650 850 1050 1250
Rs, scf/stb

(Firincioglu et al. 2013)
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Correlation for Excess Suppression

All Samples

Excess suppression ratios
as a function of Rs for 3
samples

200 400 600 800 1000 1200 1400
Rs, scf/stb

(Firincioglu et al. 2013)

EXxcess suppression ratio = Excess Suppr./Total Suppr.
Total Suppression = Excess Suppression + Pc
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Correlation for Excess Suppression

All Samples (r= 3nm)
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Best fit for excess
suppression ratio as a
function of Rs for 3 samples
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(Firincioglu et al. 2013)

EXCESS SUPPT: — 2 1x1077R,? + 0.0009R, — 0.1022
Total Suppr.
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We need different black oill samples from
unconventional, liquids-rich reservoirs to verify the

excess suppression correlation and check the
sensitivity
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Sample data set

Data sets should include:

> Reservoir pressure & temperature

» Number of components

» Pc, Tc, Accentric factor, Molecular weight

» Overall composition, Shift parameter, Parachor

» Binary Interaction Coefficients
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Sample data set

Pmax (bar) Pmin(bar)
208.d8 g.da

Reservoir Pressure, P (bar)
158.d8

Reservoir Temperature, T(K)
368.77d8

Bubble Radius, xrad()
2.de

Number of components, n
11

Ratio of total numbers of liquid to the total numbers of moles, nL
8.5de

Peng-Robinson EQS Equation parameters,
u W
2.d@  -1.d@

Epsilon (for Newton Raphson-Molfrac) Epsilon (for Fugacity-ITER) Epsilon (for sum Z/K-Main)
1.d-12 1.d-12 1.d-12

Pc(bar) Te(K) Accentric Fac. Mol.Weight Overall Comp. shift Par. Parachor
33.94376228d@ 126,2008181d8 @.84d8 28.813d8 8.83@623%6d8 -8,1313342394@ 41.d@
73.865679748 384.7000244408 @.225d0 44.,81d@ @.0al1435a948 -8.,8427383374@ 78,08
45.8419271d8 190.650800815248 8.813d0 16.84348 8.1635147124d@ -8.14426561948 77.08

Binary Interaction Coefficients
8.8da -8.812d8 @.lda 8.1da
-8.812d@ 8.d8 @.1da 6.1de
@.1de 8.1de @.ade 8.8279d8
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Questions?

Thank you
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