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Modern Programmable
Petrophysics Software Workflows

By: P.Geoph. Oscar G. Gonzalez

GeolOil LLC, Software Director
Presented at SPWLA Houston 2025 Dec 5t. Technology Exhibition

We introduce a programmable framework for applying user-defined petrophysical workflows
to wells that share a common set of raw log curves. Each workflow is structured as a
sequential chain of functions and scripts, organized row by row. The output of each row
serves as the input for the subsequent row, enabling streamlined and modular data
processing.

Tasks such as property computations, user-defined equations, algorithms, irregular depth
curve stretching, curve merging, and calibration, are efficiently handled using a dedicated,
domain-specific petrophysical scripting language. Once curve aliases and named parameters
are established, the workflow can be seamlessly applied across a collection of wells,
enabling immediate and consistent processing.

Slide 1



Geoleil

Petrophysics
Software

2 S
S 1

%ﬁ 15
[

geoloil.com

O w0
3

What is a workflow program?

“A workflow program is a chained sequence of functions and script programs applied to a
particular set of raw input log curves, that yields a desired collection of output log curves.”

Once a workflow is properly defined, it can be saved and applied to different wells with the
same set of input curves, to produce final interpreted log curves. Each workflow entry data
consists two elements:

1.  Curves aliases: The original raw curve mnemonics are assigned to unique defaults, or user defined aliases.
2. Named constants, or parameters. As any constant parameter is easily converted to a curve with constant
values per depth, the workflow program can handle variable parameters per zone as step-function
constants using composed indicator functions {0,1}
Named Constants: (Sigil %)

///;GrClean = 25 gapi ‘\\\
%GrShale =

= 145 gapi
Input curve Unique Aliases: $Topl = 5778 ft
(mnemonics) (Sigil @) $Top?2 = 6137 ft
s $Top3 = 6688 ft
p» @Depth %Rhoml2 = 2.66 gr/cc
» @GR q}j %Rhom2 3 = 2.73 gr/cc
» @BulkDens %a =1.0
» @R ml2 =1.9
- %m23 = 2.0

$salinityl2 = 53,000 ppm
\\\ﬁsalinity23 = 107,000 pgf//

|

WorkFlow program WorkFlow program outputs:
A @Vshale
J4C |:> @PhiT
@PhiE

@SWe
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S — Anatomy of the workflow program
Geoleil
Petrophysics /ﬁ .
wa & Script : Indicator {0,1} Flag for Zone 1-2
SalRE 2 Script : Indicator {0,1} Flag for Zone 2-3
g Script : Staircase Salinity curve for whole Zone 1-3 WorkFlow program outputs:
) Function |: Borehole Temperature
g, ® Function |: Vshale » | @Vshale
3 @ Function |: Rw variable curve from staircase salinity -
2 s Script : Staircase RhoM curve for zone 1-3 -
© Function |[: Total Porosity curve from variable RhoM curve » | @PhiT
Q Function |: Effective Porosity curve » | @PhiE
%‘ Script : Staircase mCurve for zone 1-3 -
h Function ): SWe Effective water saturation curve » | @Swe
\—/ —
This “meta-program” is a chained, sequential collection of 11 functions and scripts: A
collection of programs behind the scenes.
Since all the input information uses aliases and named constants, it can be saved and applied to different
wells that use the same collection of original raw input curves.
Modern Math & Computer Science Operations
The internal computations engine that drives functions and scripts uses state of the art math:
* Ordinary scalar algebra
*  Matrix algebra
* 4 states tetra-lean logic algebra: Non-applicable, Unknown, True, False. More complex than the
= standard Boolean two states algebra.
*  Fuzzy logic algebra. A continuum measure of “belonging” to a result: 0<f<1 (Partially false to
L w‘ partially true). Not to be confused with probability.
| p—— * Behind the scenes, each script is internally a program that automatically writes a program: A
) Compiler.
geoloil.com * Occasional Parallel Programing, when needed to boost speed.
{EI [=] * This framework was carefully designed from the beginning without patches: Al and future ready
: tools.
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A Workflow program example

5]

GLOG-Example01.glog

Folder: C:\Users\oscanGeolOil_Marketing\SPWLA_DecS\GLOGs

= save L
@ Aliases

_as_juunlockur[_“@-uxl_]uu ILAS PNG C | ~08
Functions Workflow ction

= Curve list
Well info. §
Well Param
Jl User Par.
= LAS Tops
LAS version
Other Sect.
ASCI LAS

l Run Checked Sequence J n Check & Display J |_| Check/Uncheck all || Check/Uncheck sel. rows

Item | Function Title | Act | Color | Curve Function Description

Copy Function
Append New 3

Insert ©

i Display
Edit == Mat
~= Well path

Move 1t

* Workflow

¥ & Averag.

2D sets -~

Deselect Rows
Select all Rows

B Remove
Imp WorkFlow

1 Upper Formation Ind... Indicator Curve for Upper Formation

2 Lower Formation Ind... Indicator Curve for Lower Formation

3 Code for Strata Code=1 Upper Formation, Code=2 Lower Formation
4 Temperature - Borehole Temperature, first pass using gradient

5 Final Temperature - Borehole Temperature, Final Version

i} Rmf - Mud filtrate resistivity at borehole temperature

7 Salinity - Variable Salinity StairCase Curve

g mEzxp from Pickett Plot - m Cementation Porosity Exponent

9 Rw - Formation water resistivity at borehole temperature
0 IGR - Linear Index of Gamma Ray

1 VSH from GR - v3hale from Gamma Ray

2 Final Vshale - Final Vshale

13 RhoM Preliminary - Preliminary Matrix Density from reference Well

14 Exploratory DPhiT Exploratory Total Density Porosity

15 1 iter RhoM Min Solver - First iteration Matrix Density from Mineral Solver

16 1iter Tot Dens Poro ..
17 1 iter NPhiT

18  2iter TotDens Poro ..
19 1iter RhoF Firstiteration for Fluid Density
20 Final RhoF Final Fluid Density Interpolated

21 2 iter RhoM Min Solver

22 Final Rhol Interpola... Final Matrix Density Interpolated

\./*

dil

i

v

dadil

\

Firstiteration of Total Density Porosity
Firstiteration of MPhiT that includes RhoM correction

Second iteration for PhiT that includes NFPhIT

Second iter Matrix Dens from Mineral Solv using va...

23 vClay from Min Solver Volume of Clay from Mineral Solver
24 vSilt from Solver

25 vQuartz from Solver
26 vCalc from Solver vCalcite from mineral solver
27 vDol from Solver

28 Anhydrite from Saolver vAnh from mineral solver

EREEREEREREREREERAEEREREREERRER E®

29 MaCl from Solver vMaCl from mineral solver

\

w
W

vSilt from mineral solver
vQuarz from mineral solver /

=
s

e R e

vDolom +vCalcite + vSilt +vClay from mineral solver

N
-

n
N

Runs the selected, checked rows in
sequential order, the curve output of a row
may be an input to the next row.

The first three rows are user scripts that
yield indicator curves for different zones,
like formations, members, or other.

A regular function, just a default built-in
algorithm.

This advanced workflow program for a
complex reservoir, uses 77 rows combining
functions and scripts.

It uses different parameters per formation,
so properties like salinity and matrix density
are staircase curves on their own, instead of
being constant.

The workflow shows computations for the
mineral solver using pseudo-Al fuzzy sets
logic.

Import workflow allows to append a workflow of additional rows or load a new one for a new well.
Export workflow exports the checked workflow rows so other wells with the same raw input curves
can import it and run it automatically
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frm——— 89 BRI 000 0 - —— 2l 18 o35 swe 10
= e 0o Silt_Cum 1.0

. 0
Ge.l.ll 0.0 SPhiE 025 0.0 Quarz_Cum 10 935 Wit 1.0
Petrophysics - - 10000 0.0 DFhiE 0.25 0.0 Caleite_Cum 1.0 pas SG Cum 10 WO rkfIOW output

Software 10 Base Rt FhiE 025 0o Dolom_Cum 1.0
o it 0o hale 10 0.35 STotal 10
LR B R ili] nhyd_Cum 1.0
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Running the workflow and displaying
the results takes few seconds to
some minutes depending on the
complexity. Then, the user designed
workflow program is applied to other
wells to produce immediate results.

0Z06
0206

0r06
0t06

0908
0906

0806

0805
sloyziog s|qels

This complex workflow outputs:

0016
00L6

a. Foursaturation curves:
Irreducible Water Saturation,
Movable Water Saturation, Gas
Saturation, and Qil Saturation.

lonasay Aumsisay mo]

0TI6
0T LB

S}203 UES|)

0% L6
0F L6
SaINIEIS ON
JIBJEM BLUOS UM § 3U07 fed SED

0016
0916

b. Mineral solver

086
0816

SaUOJSPUES UEI0T UBA|D [BIUAUIUOD

c. Porosity and Fracture Porosity

0026
0026

d. Iterated Fluid Density RhoF and
its consistency with gas cross-
over.

0ZCh
0ZE6

0vZh
0vZ6

09C6
0926

A21ep 3|qeAO

08g6
0826

geoloil.com  —— 7

80, ... @Calipsr . 100 s , 2l 10 g3s swe 10
e mmet 0 oo Silt_Cum 1.0

) 0.0 SPhiE 0.25 0.0 Quarz_Cum 10 035 SWire 1.0

10 Rt 1000.0

. 0.0 DPhiE 0.25 00 Caleite_Cum 1.0 pas 56 Cum 10
-5 1o Base Rt PhiE 0.25 00 Dolom_Cum 1.0

- 00 hale 10 0.35 STotal 1.0
00 nhyd_Cum 1.0

E .glog GeolOil.com soft Sld 5
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Each workflow row has its own output panel

&

GLOG-Example01.glog

Folder: C:\Users\oscanGeolOil_Marketing\SPWLA_DecS\GLOGs

= save La.s_JLJ unlock | » ] A@-UXUUM ILAS
@ Aliases

PNG || C |~ 08

[ Functions Warkflow | B Editfunction UID=65: Rw |

1

ey 2

= Curve list
Well info. i
Well Param
J1 User Par.
= LAS Tops
LAS version
Other Sect.
ASCII LAS
i Display
Edit == Mat
~= Well path
* Workflow
¥ & Averag.
2D sets =

_J 00utputT ¥ Transf. T [BVshale T @ Phi RhoM p T K Permea. T ®3 ORw Tmp “F T = SWTOC T o Geomec. T Miner RhoM p T 4 Seripting ]

SPECS UID 65 = Rw : Formation water resistivity at borehole temperature

l Deselect J l Validate J l Calculate J l Calc & Disp J Comment. Type a comment for the output curve

geoloil.com

O w0
3

Mnemaonic Lnits uiD Description
>
Output curve definition: Rw it LR LW s} Tormanan water resistivity at borehole temperatur i
Left Qutlier Left cli Right cli Right Qutlier
- p ght clip a - >
] output post-processing: | Trim ¥ 0.0 10000.0 Accept v | (K, example)
Indicator Curve Minimum signal Maximum signal Depth p
| Comp. eniy on indic lag @OEPTH 0.0 10 Invert ind rfilter >
Ve Minimum cutoff Maximum cutoff PITEETE R ET, 1)
|| Setconst onindic lag: @ODEPTH =1
Leftthreshold Replacementvalue: where (curve < Threshhole = e
|| shift feft on cutoff: 0.03 normally set Replacement value = Threshold example >
Right threshold Replacementvalue: where (curve = Tt ICE
|| shift right on cutoff: 0.85 1.0 Threshold ]
Curve number
|| Merge result with curve: on top of curve number
Curve Number .
>
Resulting curve stored in: @Rw i T T TS T At Cany. O will append a new curve)

User defined mnemonic output

Post-processing filtering and
outlier controls.

Conditional pre-processing
indicator filter.

Post-processing options,
including merging over or
under former curves.

User defined output alias
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TIRE Each workflow function row has its own computations panel
iR
iR
ials "o
- GL ample01.glog Folder: C:AL O SPWLA_Dech\GLOGs - 1O X . T
i @ S - = _» A large collection of built-in +130
kd save || s |(Juntock (Jr [(J 40 -(IxJo| i : 8 algorithms, from Math
[ @ Aliases [ Functions Workflow . Edit function UID=65: Rw ] Transforms, Vshale, Pore Space,
[ = Curve list [ @ Qutput | £ Transf. T [2Vshale T @ Phi RhoM p I K Permea. T [CE] QRmeW T o Geomec. T Miner RhoM p § = Scripting ] Permea b|||ty’ Tem peratu re,
Well info. i H H
Well Param SPECS UID 65 = Rw : Formation water resistivity at borehole temperature Saturatlons & Shale OIl,
1 User Par. l Help J l Deselect J l SuggestValidate J l Calculate J [ Calc & Disp J Comment Type a comment for resistivity calculation Geomechanlcs, and Mineral
< LAS Tops . Solvers.
LAS version @ 8 Convert salinity to an equ'ilem resistivity at a reservoir temperature. Qutput i resistivity O.m @ resemvoir TVD I . X
GIETEE T,Em: @BoreHTemp ) constant @ curve number. | Resenvoirtemperature (°F) The elght funCtlon on the RW
ASCII LAS — . ] _ __ algorithms tab was selected. This
{ Displa MaCl= @salinity (_) constant  (®) curve number. | Equivalent NaCl salinity (ppm) L. .
e converts Salinity to Rw, using a
Edit == Mat » .. . .
. e varom CEC. sz CEC.p (1-9)/ § Outputis Qv, volumetric cation exchange capacity (mEg/cc) Sallnlty curve as Input, Instead Of
~ Wvell pal ..
= Workflow CEC= () constant  (®) curve number. Cation Exchange Capacity (mEg/gram) a constant sallnlty value.
T, & Averag. LT (® constant () curve number.  density of dry clay (gramice)
2D sets -~ _ —
S8 ‘pmay - (® constant () curve number.  porosity of clay (WIV)
) ﬁ \ Alias Guesser Help Section aam
() 10: Thomas correlation for Waxm
W T « Green A
Teen™  @BoreHTemp x o _ _ _ _ F _w A color code guesses and
If a curve is aliased, GeolQil assesses ifthe alias matches the unique expected /,,/ . .
R, = @Rw reasonable alias for the box physical property. If a match is found, and there j suggests aliases for each mput
only one acceptable alias, the input box is setto Green. For exampl 15 the . .
only expected alias for true, deep resistivity. The user mus e whether to bOX. EaCh InPUt can be a:
) 11z Calculate formation temperaty take or not this suggestion and may enter a diffe ve or alias if needed.
T = ‘50| H
e 850 * Numerical constant
- * Blue . e
Grad= 001428 * Named constant (% Sigil)
TVD = @DEPTH If a curve is not aliased, GeolQil assesses if the curve may be a candidate for the . Mnemonic curve
i box' physical property. If GeolQil can not decide on it itis marked as Blue. It does . ..
W not mean that the curve is inappropiated, justthat a decision could not be ¢ Aliased curve (@ Slgll)
*-‘* ) 12:  Calculate formation temperaty reached, completed, or guessed.
| = 65.0 ) ) ) o
e Also, valid named constants are marked as blue. For instance, if 26Salinity is a
e s T 207.9 named constant defined in the User-Parameters section with a value say of
’ ; 20000, then it will painted as blue, but if such %Salinity could not be found
. D, .= 10000 neither in the User-Parameters section TAB, northe Parameters section TAB (a
geoloil.com dangled named constant), it will be marked as red, indicating aninvalid entry. [ |f| |
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L . . CURVE INTERPOLATION and KERNEL SMOOTHING: Fill void gaps through interpolation, or smooth curves to produce trends.
—— Special math function:
Ge.l‘il (®) 3: Interpolate and fill -999.25 void gaps in a curve x, up to @ maximum depth separation distance
Petrophysics V74 f Y/ . . . . f x= PoroPoints Introduce the curve number to interpolate
SOft,W‘z]_re Sa e range ,nterpOIa tlon' OUt/Ier ree gap = 1000 Introduce the maximum slot depth aperture to fill with interpolation, 0 to a big number
! 0.50 / 0: linearfnterpolatior] 0.50-0.60 fields good results|1 smootner but may yield outiiers |
|
I /
'ﬁ | Linear Interpolation | | GeolDil Interpolation 7| | Spligd Interpolation ]
-0.04 Linear_Interpolation 0.25 -0.04 GeolDil_Interpolatio 0.25 -0.04 Ane Interpolation 0.
= =2
= = /
= o,
5 Z
@ + o + g
= =
=2 =
3 =3 S = ) e
W (%] .
& = Z. Dots: Dafta points
o = £ =
— -
= ol =" S E
=] = = = =3
e (=] 1] =] =] =
= D - = [i7) [}
= e T =
= bl 2 2| = z
n = =l = i =
ol & q q == = . . = = L . =
) Linear Interpolation e @ GeolOil Interpolation 2l Spline Interpolation =
5 S Si = . . =
T g T w  -0.17 large negative estimate o
=2 = o
Ty T o E
g ARE =
=2 (=]
- =
S o ~|= 2 =) @
= = o o
= = c w
T ol = Humnback !
Fﬂ = 7 =]
= ; =1
& > w =7
[T=] el 3 f=
= Gl wmn 5
—| [1e] [y} — [=] —_ m
e W= mn = =
(=101 r = = = o 6
z AR E g ves 3
= @ =1 % <- No way to accept negatives =
= = =
‘ £ z T 5
3 b @ c 1]
+ & - =
SEin g g g @
1 =2 = [—]
war I = = =
. . (=)
Constant is OK Constant is OK =1
[1¢]
“ \ Spurious slope
| Linear Interpolation | GeolQil Interpolation Spline Interpolation
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Special math function:

Uncertainty probability envelopes

(®) 10:Create a moving uncertainty envelope for a curve, like min or max wrapping curve, avg, and quantile confidence bands

X= @PhiE
gap = 100.0
h= 10.0 (®) constant

(®) Ifa quantile envelope is selected, specify the left 0.0<area<1.0 covered in the h depth band-width

LeftArea 075 (®) constant

(_) If a generalized moving average is selected, specify its power, like 1.0 for a regular arithmetic mean

OZER

OvES

02E6

00F6

006

08E6

Power = 1.0 (®) constant
[iiLab measured Core Poros] [ 2 Moving Min-Max Envelope | [B: Moving @25-875 Band 50%] [4: Trend Cuves: WMean & G50] [5: Core ws PhIE densliy poros|
008 Core Porosiby 0.2
0.08 Core Perosity 0z 008 GCore Porosity 0.2 .
008 Envelope hin_00% 0.2 008 Gore Pomsity 02
0.02 Cors Porosity D2 002 Envelope_Rin_00% 0.2 0.08 Enwvelope hlax 0100% 0.2 D.oe flean 0.2
0.08 0.z 0.08 _ _ _FhiE Final _ _ _0.2
0.08 Envelope_Max Q100% 02 - © oos Q80 0.2 -
oos a2
L] L]
o L 24 ..
L ! - L]
. [ 1 c| .
- . L]
) | St
i . . 17T — o U A1 T i i
L] . Ve
] 4 | [ S 4 . 1}
L L]
* e -] . | @ -] ]
= “ w
i g - g g g
. . A L]
L] -
.. * L * -
., , -
. L] . L]
’ = - w w } w
L | L Lad fad L) Al
% [ % [ ra b
. - (= L (=] L= - L= .
L] 0 " L]
i '} 1 Big dispersion '} -
L ™ « | L R I L .
L] = .
- » L] M
H ) ~
- . o -
H w ) w w H w
] =] ) ta a
- a - w = = £
.! (=] . E] (=] L= .. L=
- '.s 4 F ‘. B - L
o —
—_—— f=% )
= i - [ ) ’
1] g 3= g‘ ¢
f | = r
/& 2= 2 P
=] | = = =] w o o = -
Data Gap - / / & a >3 & o .
= # / = = = B = z A
I 4 F 4 F L o = L =y - 4
/ / 5 s 7
£ w
. . - J - " - "\M - -
. " « . h
j w o w w -1 j’
J= _— Jwa Jeal [y .
! gl s U - 8 g
L . 4 b . 1L 5 5 ~a i
1 | ] ~~. %
. 5,
«* —_ «® «*
. L] [ 'y L] . .
. = - - R
. . * o . . T ";o .
. .y —_ .
< = A= 2 i £ A
B . 1= |"’ _r i 1 =18 al =13 . ]
0‘0 = E — o"i/ = = N i:.
- . 1 Ha - - - e® E
.. 5 . ¥
.l = .l — \‘.
2 — W,
* * . * . l \..“":
- . - . - .
L 41 | I 1t 1t b i
1:Lab measured Cora Poros 2 Moving Min-Max Envelope [3: Moving 925-075 Band 50%)]  [4: Trend Curves: Mean & Q50 5: Core vs PhiE density poros

Introduce the curve number of X to produce a moving envelope probability curve
Introduce the maximum slot depth aperture to fill with interpolation, 0 to a big number

(_J) curve number, vertical bandwdith to compute maoving envelope

() curve number. 0 for min, 0.25 low, 0.50 median, 0.75 high, 1 max

() curve number. -eo for min, -1 harmonic, 0 geomet, 1 mean, e max
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Special math functions:

Left: Conditional soft calibration, and

[ 1:Original vEH interpretad | [ 2:WSH hard Calibrated

] [ 3:VSHsofi Calib to Calling |

[ 4VSH Calibrated &Trimmad |

0g 2SH ColibNodes 1 L2 2.0sH CallbNedes L R e L
g Stk CalibModes 12 A\ . =
oo 3WEH InterpTrand 13 00 2iVEH nteip Trend 13
0o FWEH_InteipTrend 13
oo 2WEH_IntepTrand 13 0o o A&Duig WEH 13
5 5

LySH 12 B SNSHEMb___ 13 oo ewsH Ceiled___ 13
a0 SEH Ceiled 12 oo T:VWSH Calib tim 13

0¥GF
Ul

- Calilifstionkpots ->

puas uoneiqies

96+
036

FPush V5H

086
0BEF

uews

}e

0005
JuES
0005

J0BXE JEYUE PUES-]E

0705

S)ouy uoleIqes yano} o} paysnd Jo p2nd 2¢ 0} SpRaU 20D HSA,
0705

=
=
__7
- _H
¥ Ak
@
g =
8 E
=
© g
= @
-3 =N
o
e 33
oo _ - o
= Se-OrigWVEHE
._ il
=] a4 5
7 =&
=
= 4 3
- =
2 g 3 &
= Eoa o
o 13
P
o g B
= E ]
= a =
= -
3 = % g
12 g_ = -
o
< o
w @
= =
3
LI=]
o o th
=18 =18 =] =
B e = [7;]
= = =] T
[l
T -
. s i 3 R
[} -,
(=31 =] (=5 T e o —
=1 = |= d =] A
= = o - =4 -
= i = :ﬁ;’ = -
-2 -~
= Lo, =
a Y - -
[} = =T —_—
o
o E -, a5 A
=1 12 spilke——=2 g
= [=J [=23
i
<- Touchas

0308&

OvGr

0561

O0BEF

0005

0cog

DBDZ

]

punos Aexsiyd wu'. pUE 'UolEWLOJ 58500] Buiw

L - L
1. Qriginal VSH interpreted 2:WSH hard Calibrated

_ !
3. WSH soft Calib 1o Ceiling

o .
4WSH Calibrated &Trimmed

Right: semi-extremes

| Lithalogy | | Resistivity | |Vo|umeofKerogen|

8.0..2; ao 10 100.0

Bu@Rt

0.0 14:vker wersl 0.1

0.0 15:wker wers2 0.1
0.0 16:Semi-Min_ 0.1
2

0E 18
0t |8

0rL8

0rL8

0518
0518

@ ]

== -y

o |3 =]

=HE] =1

=

fir

=}

=

=1

w

= |w@ @

A = =

a [~ -

i [=] (=]
@ ]
> S
@ @
=] =1
(=] [==]
w w
o o
-] -]
] ]
=] =]
S =1

0618 0818 0218 0918 0518 0rL8 0t |8

0028

Lithology Resistivity

Volume of Kerogen
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The Scripting engine takes curve aliases and named constants

Just four lines of source code. Try to do this in Python. This is a dedicated,
domain specific scripting language for petrophysics and log processing.

G GeolOil Petrophysics - a X

File Wl save GLOGs [ Lockunlock LockMode:(Network  ¥) | Rock Propemes | HO ver de mouse on the ? question G || ucense |[ Whatsnew? || Avout | geokilcom

E) masterebWorkIow.5iog Fom‘_M,mjm\;:ark to see the list of curves: l
Bsae | o5 @Duwok O rO40X00][ wasshienc o, md;cates th;:t th: curve is plc;ttedd 2 |
. indicates that the curve is aliased Serfe ist *is 2 0i i
(" Aiases [ Functions worktiow | Edtfunction UID=45; malemmporos] @ FL.518.2 Disolay citve. Chck 173 foc help
| cunes || [output [ Transt | vehate | Pri & RHOM | Permean. | Resista Temp | swa T0C | Geomech. | Miner & RHOM [ scripting | 1 @DEPTH 29  GRHOM Contrast /F40
[ Well info 2 * @Caliper 30 @REOM_Solver /F14
[Parameters ||| | Exort Funcion j SPECS UID 46 = Final Effective Poros : Final Effective Porosily from Density and Neutron e e :ﬁ:p: ey
[|( wasversion || ea | [ ca?NY Script or regular function can be exported or included —— o "l s gpenscorr 33 @NeutPor /F52
| LAS Tops mto a work-flow. Make sure that curves are aliased to S eon AP CtALL Reut (20
User stream script 7 * @NPorLim 35 * @Vshale /F20
| omersect || allow Multi-Well curve equivalence in other wells. 8 + @eEr 36 ¢ @Clays /F30
[ LAS text # - TUNCTIONS: abs({), exp{(), In(), logl0d{(), s=in(), cos(), tan(), asin(), acos(), avan(), LsValid(), valueOrZero() | 9 @Rho3 37 * @511t _Cum /F82
[ Display i Indicator func: ind(x,y) = ]131fx<y, 01f x >= y, -559,25 if decision fails as x,y could be -%8%.25 10 * @Re 38 + @Quartz_Cum /F75
= + func: ind(x,y,z) = 1 if (x<=y) and (y<z), 0 if at least one condition i1s false, -995.25 unknown. |11 @Rshort 39 * @Calcite_Cum /F12
[ Mat =2 Edit ‘ To force an empty result (set it to -599.25) use the function blank(x,y) or blank(x,y,z) as pre-multiplier |12 RT20 40 * @Dolom Cum /F66
[ Well path $ blank(x,y) = -599,25 4f if (x<y), 1 4f % >= y, or decision fails as x,y could be -955.25 13 @Rmedium 41 @Phi _Rxo /F60
[ Workh # blank(x,y,z) = -999.25 if {f (x<=y) and (y<z), 1 if act least one condition is false or unknown 14 RTE0 42 NPhiE /F42
i blankOutside (x,y,2) = -%99.25 1f y does not belong to interval x<=y<z, 1 if y 1is inside incterval (15 RTS0 I43 @PhiE Dens /F70 I
[ £ & Fitters + trim (left,x,right) forces x in interval, otherwise = left if x < left, or = right if x > right 16 * @Rxo 44 Rugesity Flag /F79
[203.{3_ - 4 shiftCurve(x,n) vertically shifts curve x downwards n depth steps if n>0, or upwards n depth steps if n<0 |17 » @SP 45 @PhiE Robust /Fi6
$ shiftlefe (x,cutoff,value) horizoatally ashifts x: where (X < cutoff) set (x = value). shiftRight() uses > 18 TENS 46 ¢ {(PhiE /Féf
# min(x,y) recuras the smaller of x and y, or -995.25 if either x or y are unknown. max(x,y) recurns larger |19 QF 47 * @xnorMax /F15
() i merge (X,y) = X 1f X is known; = y, 1f X 1s uninown or -999.25 (transparency): merge puts X on top of y 20 on 48 @SWirr_Frel /F38
'8 + avg (x1,x2) returns average skipping -99%.25 values. min(}, max(), merge(), avg{) can use 3 or more curves |21 @NeCl_Form A /UI3 49  @SWe_Prel /Fé3
o ¢ - USER DEF FUNC Exazple: def average(x,y) {(return((valuelrlero(x)+valuelrlZero(y)) / (isValid(x)+isValid(y)))} |22 @NaCl_For=m B /U3¢ 50 * @sWe /F59
8 $# ===== You may delete the Help above. Please acript your cods below ===== 23  (@BorelTemp /F68 51 ¢ @SwWirr /F8S
= . . . 24 @Salinicy /41 52 * @BVW /F31
= reg_DEniE - 243 | Both curve numbers 43 and 45 are aliased as @PhiE_Dens and@PhiE_Robust. |25 eme /r10 53 + @BVWirr /FS0
[V &, Py . . . . . .
- Safe it - 84 | Any other wells using these aliases will found its MultiWell equivalence ) S T it Ly
o 27 QIGR /F29 55 NaCl_app /F74
= weight = 0.90 28 @vShale GR /F35
S
<

final_Phit . ( [ii-wesgne) ‘Req DEit + weightiSate Fic ][Saze ohit|[reg Denis) ‘

_Output messages, -Powelful built-in GLS multi- -argument merge() functton. If the f irst argument is not available (-999.25),

output messages: it wWill look for the second argument, if the second argument is not avalible, it will look for the next...
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A Script example to stretch a log curve

T —  —— . . . 3
Geoleil Just six lines of source code. (return command is optional)
Petrophysics
Software

00 32:@cCla 10
00 I7-@Silt_Cum 10
00 38:@0uatz Cum__ 10 00 36-@Clays 10 00 82 StretchClay 10

00 30:@Caloite Cum 10
00 40:@Dolom Cum 10

0zar

0z9y
\/\!\/
o
/029

0ror
0ror
/0ray/

/

o

fed yayy

099%
099%
099¢%

089%
089y
Topat

-999.25 Void

odtvl

E
g
3
c
=)
5
n
4
g
5
‘
g
2
B
3
00L¥

[2] Active Comments: This script expands or contracts the depth space Reference Help

User Script: b
1| Clay = @36 # Original Clay curve is the number 3éth K > et _:
2 JS S|
3| def depthMap = new HashMap <> (); # Use exactly this syntax: new HashMap<>»()
4 =]
5 | depthMap.put (4625.0, 4644.9); # Original depth of 4625 is mapped to 4644.9 10
B | depthMap.put (4635.0, 4£75.0); # Original depth of 4625 is mapped to 4675.0 —!-O-
7 | depthMap.put (4700.0, 4700.1); # Criginal depth of 4700 is mapped to 4700.1 _|_9_ 00 38 @Clays 10 00 62.StretchC! 10
g
9 | def deformedDepthClay = stretch (Clay, depthMap) %‘:‘
10 B
11 | return (deformedDepthClay) # Return creates a new stretched curve from Clay
12
13| # That is all: Line 3 declares a depth map correspondence Original - Destiny
14| ¢ Lines 5-& defines a contraction of depths, like a pinchout thining
15| # Lines €-7 defines an expansion depths, like stretching a rubber band
16 | # Line 9 stretch() peforms the contraction-expansion, defining a new curve
17| ¢ Line 11 returns and exits from the script. [{
Output warnings and errors:

= UCCESSFUL Script compilation and execution. *

Please validate the result with "Edit Table’ or by Plotting the curve
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Geoleil

Petrophysics
Software
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i
9%
'

A

geoloil.com

O w0
£

The Upscalings Workflow

Similarly to the Function & Scripting workflow, a WorkFlow of Upscalings and Petrophysical Summaries
framework is defined.

This allows (among other things) to define a layering strategy to build 3D geo-cellular models, compute

petrophysical cutoffs, net-rock and net-pay per zones, and other computations.

Layering-4.glog

Falder: Clsers\oscariGeolQil_Marketing\SPWLA_Deci\GLOGsS

8868

[HSa'.reJl;JDunlnckE]rDAE]-DXDD[EJ iase | IPNG || © | —~ 055

@ Aliases
= Curve list
Well info. §
Well Param
Jl User Par.
= LAS Tops

LAS version

J umofu;:-scaungs] Edit Upsc. & Filtering item | Results

SES(CYCN[EN NN E

Copy Upscale

l Run Checked Upscalings J D CheckiUncheck all D CheckiUnch. selec. rows [ Export XML Results J

Other Sect

—y

ASCII LAS
i Display
Edit == Mat
- Well path
2 Workflow

Move L

[ z8Averag

Deselect Rows

2D zets -

Select all Rows
& Remove

ltem | Upscaling Title | Act | Color | Upscaling Summary Description [UID | View/Edit
Append Mew 1 Upscaled SWirr [z] - Upscaled SWirrin Layers 3z Open
2 Upscaled Vshale [E] - Upscaled Vshale in Layers 18 Open
Insert Upscaled PhiE V| Upscaled Porosity in Layers
l Insert | J 4 Upscaled 3We [E] - Upscaled Water Saturation in Layers G4 Open
5  kvertknoaxupsca.. () [ kvertknoriiax upscaling in layers 77 | open
S— 6  Layers Gross Thickn.. (/) [ Lavers Gross Thickness in Layers 23 [ open
7 TopshannonTvoss ) [ Top shannon TvDsS 61 [ oOpen
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Geoleoil A layering framework for the zone “Layer-D”

Petrophysics
Software

o-1aken
o-18fe7

rllt‘ﬁ
rlit‘ﬁ
rl:t?ﬁ
rllt?ﬁ
rLIVB
rL:VB
_\-;L:VB
=\
:-LIVB

O S [

bl - w w w w0 w0 -] -]
k = = 18 =4 =4 : =4 =1 1=
} ral Ane A A na | A A I

= = = = = = = =

e

e 4 layers partition 3 layers partition

S e X o

R, 3 2

e g [ PoreSpace | &

i [ ooy | [ Resisiy ] % [ Cflgy | [Ressiiy| [ Pore Spacs Z

‘é | T @Galiper 88 g A @Ealiper. 840 é

] 'si I 10 Ft _100.0 = 1.0 Rt 1000 =
E i/
I Iy
B Ly o0 PhiE_0.24 4 0.0 PhiE_0.24 £
b A e 0.0 @wshale 1.0 1.0 @Rmediurhd0.0 3 0.0 @vshale 1.0 1.0 @Rmediuhd0.0 3
1 .\Kg | { 0.0 UPS WSH 1.0 00 UFS PhiED.24 QCT 00 UPS WSH 1.0 0.0 UFS PhiED.24 Q&:_J
' i3 = =g
L7 ol T T T T o T T T T o
; g w [1=] -] -] > 1] 1] 1] [2-] >
/ ¢ wl wl Jw Jw wl i wl Je Je
q L =] =] =] =] 0O =] =] =] =] O
| M =] =] =) =) D = | = = = o
[ | i > i &
|| : :
R TOP - . T T4 u o TOP ST : =Io7 N T4 T3 o
/ oo : ) oo oo oo - [==] : | oo [=5] (=5} -
: ‘\\‘ \\.,f (4, ] :' o w (5] 2 (5,1 :' (5,1 (5] (4] 2
SEi MAIN 5 &= MAIN : =
€ 5 £ — — ] — — L]
gloR o © ” @ © © ‘T © ” © © © ‘T
(2 | gt (- 1| 1| 1 & | 17! 1 12 @
: i Fa = 3 = = F4 = 3 = =i
=S " L
I - - =
3 QL i l o o @ T o o @
S = © @ @ & o @ @ © &
S 2 .| El E - A0 El e -
v ? F@ : aL i i F& & 4 4
A c g 5 rst |5 C 5 g Bptter(S
Lhh b 2 tl @ @ @ 2 w w w
xS T : = -} -} [ -} -} -}
b BRI = A 15 B 1 S| 1] - 18 |
e = ¥ S =] =] 1 =] =] =]
L : F8 :

/ 1 o i [
B4 : = : =
[ b} w : =] =1 - w : =1 =1 -
. 5.4 =1 k 1= 1=] 1= N m =] k =L 1= = | m

e o sy I o o - F10 I By o o o l_
24 ; " : 2
L i ) 2 ; | <
: 2 I H I "] "] - F12 T : T 7] -] -
g ] SO ) R 151 12 ] > IEE D &5 1Ef 12 ]
LY ‘:; = ( = = = = ( = = J =
<
L
.i-
[

17 Tieby | [CResswm | [Forspacs by | [CHEesisvm | [For space

|| [

| Not always a finer vertical resolution yields a better model to capture reservoir heterogeneity and baffles. The
geoloil.com split of “Layer-D” to the right into only 3 layers follows better the porosity than the partition into 4 layers to the
{,E E left. This visual representation of the upscalings, is essential to define to good 3D geo-cellular models for

simulation purposes.
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Geoleil Thank you!

Software
|~

T
> ) 15
= Q‘;"

" A great petrophysics software must excel in four aspects:

1.- Designed after decades of petrophysics consulting.

2.- Modern programming practices in compiler design and threads.

3 Advanced & innovative applied mathematical algorithms.

4.- An outstanding and fast customer service.

Well, we have all these fraits.” Osear Ganzalez. GeolOil LLC, Director &

TESTIMONIALS| 48 testimonials— 26 Google reviews—

2025 November: "I continue to transition from PowerLog to GeolQil, and I am now recommending Geol(Oil to companies for which I consult. Congratulations on a fine
and ingenious product. Cheers."

Douglass Sharp. Independent Senior PetroPhysicist Consultant. Texas, USA. N

I

2024 August: "I think GeolOil is amazing. I've been using the software on almost a daily basis and the petrophysical capabilities are making my life so much easier. "

Emre Canlut Kondakei. Senior Geologist. IPT Well Solutions. Houston, Texas, USA. &

"

2024 July: " The GeolOil software is working nicely on a Macintosh computer. I have to admit that initially I was too dummy to get GeolOil started on Mac-0S, but a
colleague helped me to got on a right track.”

i Heikki Banert. Geological Survey of Estonia (EGT), an Estonian Republic Government Agency. Geological Survey of Estonia. Rakvere, Estonia.

‘ 2024 January: "... In a world where exceptional service is increasingly rare, you have truly set a standard to aspire to, and I wanted to take a moment to acknowledge
IRy o and appreciate your outstanding contribution. Your dedication makes a real difference, and we are grateful to have such a reliable partner.” Read more.
T l I Enis Aliko. Senior Drilling Engineer. Wellyrx Engineering. Pescara, Italy.

7_ “ ' 2023 August: "Tve been impressed by the programme, and it works for my purposes on my small laptop.”
s f

Sy Michael McCaughey. Senior GeoSeientist, ELGOL Geoscience. Director. Twyford, England, UL &

geoloil.com

O w0
3

2023 February: "Twas a Geolog user for many years so I know it pretty well. Geoloil is really good, it just takes a while to get used to like any software.”

B— Sheldon Murphy. Senior Petrophysics Consultant. Epoch Geologie, LLC. Pittsburgh, Pennsylvania, USA. ¥
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