Bo and Rs in black oil models

In the IMEX model, g°" = 36 ni/D, and @° = 45 ni/D.

Reflecting on this, with Rs = 80, a relatively shaahount of surface gas is produced, signifying tha
reservoir oil volume is actually larger than theface volume, and the liquid oil must have been p@ssed
during its flow from reservoir to surface — ndivat’s simply ridiculous! So first conclusion is that fagiven
Bo-table, Rs cannot be chosen freely, but is #ettiin some way (the obvious is so obvious in $igat. ..)

To examine this a little more thorough, | did sosimaple calculations of RC density. Solving the d&nd Bo-
definition for RC density gives:

RC _ PgT"'RngT
Po~ = B
o

Using the samB,(p) as above, the reservoir oil density was compute®$values of 16, 80, 400, and 800.

The results are shown in the figure below

RHO_o_RC
1200
VAV
1100 Paxa
/ —4—RS=16
1000 el RS5=80
900 - RS=400
| = RS=800
800 N
700 T T T T 1
0 100 200 300 400 500

This is density for the current oil phase, i.eludang condensed gas. A unit volume of liquid @iBd has

some mass. Condensing gas means this oil massergasymass occupies the same unit volume, hence the
total mass in the volume increases. l.e. oil pllasesity must increase with pressure. All the cuindhe

figure have the same density increase with pregslope of curve) for pressures above bubble ftnat’'s a
consequence of using the same Bo-table for alRtwalues). The big difference is when going fromt8T
bubble point RC. The casts= 400 is almost linear in the whole range (coiraick...), and as such should be
the expected curve for compression of pure ligilid.e. without any gas condensation. In the towwér

curves the oil/gas mixture has lower density themliquid oil (so the liquid oil must have expandkaing the
pressure increase (??7?)), which is clearly unphysic

The casdRs= 400 can be regarded as a “limit” case — any fgrdhcurves must clearly be above this one, and
evenRs= 400 is not consistent with no condensationhsaminimum permitted Rs for this Bo-table must lie
somewhat abovédow far can probably be calculated from gas properties

Conclusion: For a given Bo-table (especially Bowathble point)Rscannot be chosen freely, but must lie in
some restricted interval to be physical consisiétit the Bo variation. From gas properties thisxeabfRscan
probably be calculated (estimated) fairly accugatébo in some sensBsshould be a function of the Bo-
variation, and not a parameter that can be “freégfined by the user — ECLIPSE and IMEX are alittio
sloppy here!)

Also calculated oil (phase) compressibility forstiise. The compressibility from surface to RC lupbint
was of course strongly dependentRs with the following values:



Rs= 16: G =-0.245

Rs= 80: G=-0.19
Rs = 400: G =0.028
Rs = 800: G =0.209

Above bubble point th€,(p)-curve was identical for the four cases (expedatte the same Bo was used), as
shown in the figure below.
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