PVTsim Nova 7.0

RELEASE HIGHLIGHTS

Import of several PVT reports
in one operation




DATA VISUALIZATION TOOL (DVT)

Rapidly visualize compositions and key fluid property trends vs. depth. Fluid data can be integrated with field data, such

as reservoir temperature, reservoir pressure, or saturation pressure without requiring a compositional sample. This data
can be plotted vs. depth or used in cross plots to visualize and estimate fluid property trends in the reservoir.

Data Visualization Tool (DVT)
Fluids | Field Data

# Field
1 Field North
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IMPROVED AUTO QC PROCEDURE

Eagle Ford Fluids

2 -2 2
Fluid Preparation for = = =
EoS modeling £, =] 2
To address the uncertainty in reservoir fluid T e 40 e o o 20 a0 e w0 e 20 a0 0 o
i Cn Cn Cn
composition measurements, the Auto QC proce-
dure in PVTsim Nova 7 has been updated to Middle East Fluids
improve predictions of the phase behavior in
gas condensates.
2 2 2
The new procedure uses a lump-back method ‘-:', %_,, 5,
while keeping the measured weight% composi-
tion constant (SPE-216783-MS). A2 A2 A2
1] 20 40 60 80 1] 20 40 60 80 1] 20 40 60 80
Cn Cn Cn
12%
H Original Composition
10% H Optimal Composition
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o 4%
1 . L.
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SEPARATION APP - COMP SPLIT SEPARATOR

In the Separation App, a separator can be specified by pressure and temperature. In PVTsim Nova 7,
it is now possible to also specify a separator by component K-factors or Oil Recovery Factors.

Separation
@ Separation App = o X
~ Separation Info
Name l New separation Description | Enter short description of the separation here
i « i
Operations & | Comp Split Separator Info:
@ }'Feed Name ‘ Comp Split Separator 1
O K-Factor
i Separator © Oil Recovery Factor
Oil Recovery Factor
o : Comp Split N2+C1 9.48E-3
* Separator C02+C2+C3 0,025
iC4-C6 0.110
§>* Mix C7-C10 0333
C11-C20 0.878
’@ Divider C21-C35 0.999
C36-C80 1.000
" 0stock G Lok |
| OCl as
S Stock Gas 1
—>»—Gas I—=|
1778 stock Oil Std. P: 1.01325 bar.
Feed 1 Comp Split Separator 1 Std. T: 15.00 °C
& lrecars— —
Res. T: °C.
Flow: kg/hr Split: Oil Recovery Factor Stock Oil 1
> —iig —>
< Std. P: 1.01325 bar.
Std. T: 15.00 °C
@ Save ] [ OK ‘ i Cancel

Comp Split Separator input Options
* K-Factor
« Qil RecC;very Factor
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NEW SEPARATOR OPTIMIZATION

The new Separator Optimization option finds the temperature and pressure of the separators
that provide the lowest GOR (highest liquid yield) of a separation process. This option can be
used for separation processes simulated in the Separation App.

Optimize Conditions

Separator 1 Sensitivity about Optimum
460 T T : 1
w0 ‘\; : .
420
L] : H : H :
@ 400 : : s
a : : :
L] H :
E \\\ : :
a : i i
e 380 \ : T T : 1
Q : . : i
© : : H 1
360 AW : - ——
r : § + — 1
‘ © separation Optimization - o : : p— : H
- Separation Info \ : : :
340 + ——
Name | New separation Description ‘ ‘ H H
-~ Fluid 320 f T i i U f i u i i
. 0 10 20 30 40 50 60 70 80 90 100
O selected Fluid @) Fluid Defined in Sep App Feed | Separator Pressure (bara)
~—Sep 1 T=30.00 °C Sep1T=44.00°C — Sep1T=58.00°C —Sep 1 T=72.00°C — Sep1T= 86.00 °C
Sep 1 T=100.00 °C @ Minimum GOR
Include Pressure ‘ M ressure Maxfissaure Include Temperature Minenoepius M
Separator 1 ] 5.00 100.00 ] 30.00 100.00
Separator 2 |}

| Feed Name Stock Gas 1 A |
i Res. T: °C. Ll MEEER . 5. 101325 bar. .
| Flow: kg/hr Std. T: 15.00 °C |
i |
| {
i |

Stock Oil 1 Q

Ligo———————
Y =4 Std. P: 1.01325 bar.
Std. T: 15.00 °C

oK ‘ { Can

- ‘JI
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INTERFACES

New PVTsim LedaFlow API. New Interfaces

Use PVTsim as the thermodynamic engine

in LedaFlow Composition Tracking simulations. é

Reveal (IPM) Harmony

Updated export of EoS parameters

<

UniSim: Hysys:
T-dep kij & LBC LBC coefficients & CSP
coefficients correction factors
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PVTSIM NOVA 7 CCS UPDATES

. nova
© pvtsimiccs)
€O, - SO, @ - 10.00 °C
30
) New components
g 2° . NO,
S 20 « SO,
% 15 « NH;
@ 10 ~
& 5
0 :
0 20 40 60 80 100
SO, Mole%
New functions New Interfaces

o Saturate fluid with salt water
» Saturate salt water with impure CO,

UniSim Hysys
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NEW DEPTH GRADIENT OPTIONS FOR FLUID SYSTEMS

S

PVTsim Nova 7 allows for regression to saturation pressure and Gas-Oil Con-
tact (GOC) data in addition to compositions at different depths.

Depth Gradient Depth Gradient
Regression Compare with Data
Depth Gradient Regression P4
Depth CarPreare Reservoir Reservoir
# Well Test Fluid Sample Text Type EoS rﬁ e Pressure Temperature
bara °C
53 Well North 5 2355 m Gas 1 Character... SRKP... 2355.0 352.59 383.540 68.300 .
54 WellNorth 6 2383m Gas 2 Character... SRKP... 2383.0 363.75 384.331 68.500 Plus fluids or tuned
55 Well North 7 2439 m Qil 1 Character... SRKP... 2439.0 379.99 386.281 68.800 C E S d I
56 Well North 8 Ref 2466 m Qil 2 GOC 2428m, DelT ... Character... SRKP... 2466.0 368.94 387.925 69.330 ommon 05> mode
57 Well North 9 2500 m Qil 3 Character... SRKP... 2500.0 358.00 389.647 70.000
Add fluids... Remove Remove All Fluid Type ‘Characterized l < ‘
Lumping Schemes Reference Sample 3
PVTsim default Reference fluid| Well North 8 Ref 2466m  Oil..| - | .
I Reference fluid
vcloudent| 001/ T gi
emperature gradient
N P 9
Add group Account for viscosity effect
Regression Options
Remove
S . Regression weight
Clear
Common EoS
Text Depth Gradient Regression
OK Cancel
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DEPTH GRADIENT REGRESSION RESULTS

Improved match of GOC, saturation pressure, and composition variation with depth.
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IMPROVED FLUID HANDLING

Additional updates

* Single menu for editing Common EoS model parameters

* Bulk edit of fluid name and Sampling Data in the Fluid Explorer
* Lumping of existing common EoS models Common EoS Lumping

Common EoS Lumping =
# } Well } Test ] Fluid } Sample . Text } Type } EoS [ Weight
5G] Well North 5 2355 m Gas 1 Character... SRKP... 1.00
o) Well North 6 2383 m Gas 2 Character... SRKP... 1.00
55 Well North 7 2439 m oil 1 Character... SRKP.. 1.00 Existing Common EoS group
56 Well North 8 Ref 2466 m 0il 2 GOC 2428m, DelT ... Character... SRKP... 1.00
57 Well North 9 2500 m 0il 3 Character... SRKP... 1.00
Select/Edit Fluld =
Characterized Fluid
Well | Well North Test |5 Fiuid 2355 m EoS| SRK Peneloux |- | Potar |
‘Q Sample | Gas 1 Text
: | composiion | sampiing Data | PVT Data | Asp and Wax Data | visc Data | njection Gases | Lumping | Interact param | Notes | Correction Factors | Reg History |
Add fluids... Remove Remove All = 1 T T [ voomr | Dwd | Gkl | Citea )
H20 E Component Mol % ‘Welaht Density Temperature | Pressure Eacted
Add < gfem® oC | bara
Components ;;:” N2 1.805 28014 ~146.950 33.94 o
Remove coz | 0.117 44.010 31.050 73.76 0.
N2 Add v C7+C8+C9 3 :ME | a 87.212 16.043 -82.550 46.00 o
Cco2 c7 S 1 [~ 4.229 30.070 32.250 48.84 o
Ci Add group c8 DEG G 1.791 44,007 96,650 42,46
- o TEG ica 0.693 58.124 134,950 36.48 [}
R DPGME nca 0375 58.124 152,050 38.00 .
c3 ETHTE ~ C10-C16 DPG ics 0.274 72.151 187.250 33.84 0.
ic4 C10-C11 Glycerol nCs 0.154 72151 196.450 3374 o
nca Remove All ci12-cl4 Nacl 6 0392 86.178 0.6640 234.250 29.69 0.
3 H Kal (c74cBico | 1666 107.624 07579 265,604 2927 o,
ic5 C15-C16 N ew I um p in g fo r the NaBr ( c10-C16 | 1102 169.447 0.8061 342,966 2061 0.
nC5 v C17-C25 =0z L C17-C25 0172 280.629 0.8562 440,227 16.09 [
HCOONa €26-C80 0.016 489.034 0.9166 600.329 1461 1
@ c1rcis Common EoS group | ==
C19-C21 KBr
HCoocs
C22-C25 i
v C26-C80 ZnBr2
€26-C31 He
H2
C32-C39 A
C40-C80 o
J 02
H2s
Hy
‘ | o3
Text  Common EoS Lumping ‘ Me-Mercpt — | | Total 100/
Me-Et-Sulf f VMd u, N “ i 5
OK Cancel | Normalize Mol to Weight | 7Camv|¢|=
@ oK Cancel
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FLUID INCLUSION SIMULATOR

Fluid Inclusion Simulator X4
Legal Fluid ‘
Compositional Adjustment Strategy Measured Conditions
Fluid Inclusion
. Room Temperature | 15.00‘ SE
Simulator Saturation Pressure
Homogenization Temperature Volume Gas | 10_00‘ %
. . i Atmospheric Pressure Ll s, | 90'00‘ i
Developed to interpret optically derived Temperature 15 C —
Homogenization Temperature
micro-thermometric and volumetric data iinosshiedkibieseure Hydrocarbon. | 90.00]c
. A . Homogenization Temperature
from hydrocarbon bearing fluid inclusions. e | 103.60]oC
© Atmospheric Pressure
Homogenization Temperature 50 C
oK Cancel Clear
Fluid Inclusion
TEST 4 OIL C10+
350 - . :
£ / Optimum Composition
0% .-]L Homogenization Conditions Room Conditions Trapping Conditions
: : : | Temperature 90.00 °C Temperature 15.00 °C Temperature 103.60 °C
2507 3 : : : ! : ! Pressure 196.89 bara Pressure 108.05 bara Pressure 282.40 bara
= /\ Molar Volume 174.48 cm3/mol  Molar Volume 174.48 cm3/mol
_Q 200 ; Average Density 0.7338 g/cm3 Average Density 0.7338 g/cm3
E / \ Surface Tension 16.012 mN/m Volume% Gas 10.00 %
g 1504 : Volume% Gas 0.00 % Volume% Qil 90.00 %
£ : i i ‘ i | Volume% Oil 100.00 % STP GOR 94.8 Sm3/Sm?3

enization temperature and volume percent gas at room temperature.

04 . ; ; ! '
-100 0 100 200 300 400
Temperature (°C)

/ 3 \\ | A composition is calculated, which satisfies the values of HC homog-

HC Phase Envelope o Trapping Conditions -— Thom AQ — HC Isochor @ Critical Point
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