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enerso FT)’ What this tutorial covers

* Signing In
 Viewing a plot
* Viewing core photos
* Viewing curve sources and calculations

« Calculator
* Create a new curve
« Writing a calculation
« Searching for an existing calculation

« Editing a plot
« EXxporting data
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enerso FTQ Signing in to the Suncor account

* If you have not created an account y#ten go to
https://www.welltools.confAccount/Reqister

 To sign Into your account, go to
https://www.welltools.com/Account/Login

 Enter your username and password
* ClickLog In
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Viewing a plot

MCMurray Mcmurray demo project sain expen Upioad Taps

HJoles

* One of the example
projects will be loaded
by default when you o
sign in.

* Click on a well UWT—__| e
Details will appear on
the right side of the

screen.

* To view the well, click
Show Log Plot

% Remove from Project 10607:3109405W400

Govermnment Logs {9) Rasiers (0)

1060731094058W400_ADT_OBM_Interpretation_3481.1as
Start 175 &2 Stop 200 ¢

106073109405W400_ADT_WBM _Interpretation_3484.1as
Start 179 8323 Stop J00 &

Relabel _106073109405W400_DSI_MAIN.las
Start 1759 83m Stop 307 E

Relabel_106073109405W400_DSI_REPEAT.las
Start 205 S5 Stop 2081

106073109405W400_mbt1000.1as
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106073109405W400 LUNCOR 08185 FRESA0 74134 e 116 7eeaue s T sozes

* After some loading, — E==
the plot will appear. - .

By default, the plot
that Martin Trobec
designed for this
project will be
displayed.

« Editing this plot will
covered later in this
guide N

« Curves are plotted on

the left side of the
screen _—

« Core data is shown on
a much smaller scale
on the right of the
screen (it available,
FMI data will also
display here)
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enerso FT@ Viewing core data

Before drag and drog60.55m After dragand drop260.39m

THE ENERGY SOFTWARE COMPANY

» Core photos are displayed on a
SP?IIer scale than the rest of the
plot.

* The red line is used to synchronize
the two scales

* The red line will display on both
scales at the same depth

« The dotted red lines of the left
curve plot correspond to the top
and bottom of the display on the
right core photo plot

» To move the photo track, hover
over the red line, the cursor
Ly P

should become a grip.

» Click and hold to drag upwards.
The line should move with your
cursor. Release the left mouse
button and the line and photos
should adjust to the new position

 Clicking on a photo on the track
will download a hi resolution
version of the image (or the
original PDF in the case of an FMI

image)
_
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enerso® FT@ Viewing core data

« Qur curves are’
all visible on this
screen, but how
were th ey
calculated?

* This question
can be easily
answered by
clicking the
Calculatortab
near the top of
the screen
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» This screen shows what
curves plotted. There are

two basic types of curves:

» Source Curvesthese
curves are not calculated.
They are typically created
using data from LAS files

Source Curve

CAL caLIPER

Selected Alias:C1

Unit MM

Start 179.83m Stop 307.85m Step 0.1524m

Source Log Relabel_106073109405W400_DSI_MAIN.las
2 CALIPER 1

New Calculation

Search for a Saved Calculation

Change Source

» CalculatedCurves-these
curves were calculated.

« Each calculation has a list of
dependencies
El?reggdneeneccliee% ?é? ttl!;llg Se(ljected Calculation: RO by enersoft. demouser@gmail.com

calculation to work. In this DO PIERVELRR
example, RO depends onz/,,cm;

Calculation Curve

Edit Calculation
New Calculation

Search for a Saved Calculation

VCL, PHIE’ and RD double rwstd =7;

double m=2.0;
 Below that is the code 3 e
belng U$€d fOI’ the _ double tdegc = 0.01*_Z+10;
calculation. The code is
called once per depth step

double rw = rwstd*(tempcstd+21.5)/(tdegc+21.5);
double chunk1 = System.Math.Pow(_PHIE m);
double ro = 1/{chunk1/rw + _VCLrcl);

(0.100m) and returns a S
single double value for the
depth.

 Calculations can be edited
or swapped out at any time
(more on this later).
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« The screen is organized ==
into four sections: - S ——

Piotted Caiculated Curves Plotted Source Curves

» These curves can be viewe =
on the plot and have been ~
calculated -
« Plotted SourceCurves 3 =
« These curve can be viewec ==
on the plot and were o -
created from data pulled =

from LAS files

» DependencyCalculated
C u rveS Dependency Calculated Curves

* These curves were CoMfrG =
calculated and are used as “==°% -
art of another calculation, =

ut are not shown on the

plot
* Dependency Source '
Curves

from LAS files and are use: =
as part of a calculation, but
are not shown on the plot
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 Press thdPetrophysics
tab to return to the log
plot

Well Name

106073109405W400 SUNCOR OB159 FIREBA

® show Documents B ShaowZone Summaries

Production Petrophysics Calculator

xport = Log Plots Resolution '
HD
£ £+ CAL £ RO £ DPS
* PressProject Homéo i i N ||
return to the list of
wells
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* Now that we haveexplored the plot viewer, we can create a new
curve to plot.Clickcurve mappingat the top of the screen

\

_TOOLS

 You should see two panels. One is labéledancedand
the otherCurves

« Advancedtan be used for to map the aliases in LAS files to
generic curves. For exampl e, | co
me a n s Well@3d®lshas already done this for us
however, and the advanced tab only needs to be used if
you want more control over this process. We are going to
skip this part for this tutorial, but feel free to email me if
you want to know more about it.

For now, we'Cunepdngl,.cus on t he
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 The curves tab contains a list of the curves that can be
plotted onto our log plots. These curves can either
receive data from LAS files, or be calculated from C#
code that we enter.

» Source curves will collect different aliases from various
LAS files. For example, when government data is loaded,
“GR1"7, “HGR"” | and “ GR” wi | | al |

 Calculated curves use a C# function to produce their
result. You can edit an existing calculation, create a new
calculation, or search for one that you have used
previously. This allows you to easily swap out and try
different calculations for a single curve.

* As an example, we will try creating a new curve,
creating a couple calculations for it, and then changing
between them.
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Curves [ Show only calculated curves:

Curve Name Description Unit
NEWCURVE This is a new curve. mm
Add
BVHC

Selected Calculation: BVHC by enersoft. demouserg@gmail.com
Dependencies: SWE PHIE

Code:
return _PHIE * {1 - _SWE);

Edit Calculation MNew Calculation Remove Calculation Search for a Saved Calculation

BVWE
Selected Calculation: BVWE by enersoft.demouser@agmail.com
Dependencies: FHIE SWE

Code:
return _PHIE * _SWE;

Edit Calculation Mew Calculation Remove Calculation Search for a Saved Calculation

BVWT
Selected Calculation: BVWT by enersoft. demouserg@gmail.com
Dependencies: SWT PHIT VCL

Code:

ifi_VCL=0304return 0}
return _PHIT * _SWT,

Edit Calculation MNew Calculation Remove Calculation Search for a Saved Calculation
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enerso FTQ’ Creating a new curve

CALGR CAL and GR aggregate mm
Add

BVWT
Selected Calculation: BVWT by bazorp@fiarp com

Dependencies: VCL PHIT SWT

Code:

« On the curve mappings screen, at th
top of the curves panel you should se
a form where a new curve can be
created.

» Enter the desired data and press add.

* When the process is complete, scroll e
down until you see your new curve. .

EczCalculzson  New Cal hor

CAL caveer
LAS dats

CALGR caL and g aggregate
No calculaton or LAS alias has been wssign 20 1o T curve
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*Press “New Calcul ati on” and a new s

CALGR caLand R agqreqate
Mo calculation or LAS alias has been assigned to this curve.

Mew Calculation Search for a Saved Calculation

|

New Calculaton for CALGR

x

Calewiation Cescnption

Name
Dependencies

BMC. | BVWWE W CAL OALFLAG  DEN.  DENC DEST 0% oes
[ AS A A A A LRA = (2] « NS .
\= WrYFLAG PHIE s | X £
R it v A TR AL F
Matn
A 1 Rt ) w

Avallable vanables:

.V&!/’,r‘ NS enersoft.ca
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New Calculation for CALGR x

Calculation Description /

Name
MyCalGr My first calculation
Dependencies
BIT | BVHC = BVWE | BVWT COALFLAG A DEN DENC DEPT @ DPL DPS «
DTC DTS GASFLAG @ GASFLAG1 GASOILRATIO KH KV | NPDPSS ' NPL
NPS = PAYFLAG PE | PHIE PHIT RD RO RS | SG SO | SP | SWE @ SWT

VCL @ VCLGR @ VLC1 WCL @ WGAS @ WMTRX WOIL WTOTAL WWIR Z

Math /

Abs Sqrt Round Pow Log More...

Available variables: GR _CAL 4\

double result = _CAL *_GR;
return result

Save

Give your calculation a name and a description. If you want to
reuse it later, you can easily identify it.

The dependencies are the curves that this calculation needs in
order to produce its result. Click on a curve name to toggle
whether or not this calculation is dependent on that curve.

The math tab gives you shortcuts to certain Math functions in
C#.

The available variables lists the names of the variables used to
access your dependencies.

In this text box, you enter the actual function code.
. The code must be written in C#.

. The calculation will calculate a value at a single depth point. This
means that the calculation that you write will be called once for
every depth increment that is returned.

. The code must end in a return statement that returns an
individual double value.

The save button will attempt to compile and save your
function. If the code you provided does not compile, the
function will not be saved and you will be provided a list of
errors.

.V&!/’,r‘ NS enersoft.ca
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S * You can see that after saving
it s o our calculation. It has been
updated in the curves panel.

Code:

Goubl rasul = CAL*_GR » For the sake of example,

B | | press new calculation and

Edit Calculation = New Calculation = Search for a Saved Calculation make anOther Calculatlon for
l your curve and save it.

Y N/ /[N
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CALGR CAL and GR aggregate
Selected Calculation: OtherCalGr by bazorp@flarp.com
Dependencies: GR CAL

Code:

My second calculation
return _GR * _CAL * 2;

Edit Calculation = New Calculation Search for a Saved Calculation

v

Select function for: CALGR

Search term: MyCalGr

MyCalGr by bazorp@flarp.com
Dependencies: GR CAL

Code:

My first calculation
double result=_CAL * _GR;
return result;

CALGR cALandGR aggregate
Selected Calculation: MyCalGr by bazorp@flarp.com
Dependencies: GR CAL

Code:

My first calculation
double result=_CAL* _GR;
return result;

Edit Calculation New Calculation Search for a Saved Calculation

N\ Y /N,

The calculation is now set to
the new calculation we just
wrote

Let ' s retend
to set it back to the first
calculation that we created

ClickSearch for a Saved
Calculatiorand a new
window should appear.

In the search term text box,
enter the name of your first

t hat W e

calculation.

Click on the calculation when

you find it.

You’ | | noti ce that

IS now set back to the
original calculation that you
created.

That covers the basics of
how to create and change
calculations.

your ¢

enersoft.ca
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 Now that we have created a curve and some
calculations, we can add it to our log plot.

* At the top of the sgreen. Pre§soject Homéo view a
list of holes in the project.

Project Home
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THE ENERGY SOFTWARE COMPANY

MCMurray Mcmurray demo project eawn espen Lpioad Taps

Well Name License

SUNCOR 03159 EXRTBAG 7-31-94.5 00540

 Click on a well UWI.
Details will appear on - e
the right side of the
screen.

BO7I109405WA00 Start 175 &3m Stop J00 &

° TO VleW the WE”, CIICk RO Rg;ii:;».l;;ii{)73109405\:‘\'4007081_!‘.1AINIas i
Show Log Plot

1060731094058W400_ADT_OBM_Interpretation_3481.1as
Start 179 &2 Stop 200 8

106073109405W400_ADT_WBM _Interpretation_3484.1as

Relabel_106073109405W400_DSI_REPEAT |as
Start 205 S5m Stop 2081

106073109405W400_mbt1000 Jas
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106073109405\;\!400 x;v.‘..ca 08168 FIRESAQ 731846 5‘ 1.;(;;1 nc‘@ ;7 1‘3’(‘:’57 ;15- :MQA
* After some I

0540 481 N’C ooz G:V(‘ w0 I-G;-C‘!TC': 9109
loadi t |
oading, the log
plot SI IOUId H ScaL Sro Gors OoEN Dot Bvcl_twiR | R PAYFLAG ScenT Scmw Scwer veL ™ B_DOYN
3 <. I AR L
2 2 | AN
s = 0 gt
§ | i K
!
J |
2
S
4
R

appear.

* |f this screen is
not displayed,
click the
Petrophysicsab

 We can add a new
track so that we
can display the
curve that we
created previousl!

 Press thd_og Plots -
button to display a
menu

: L _,\,——\\/‘ //‘\.\ /
<< ! W\/\‘\/"\ ~ S o i
- e |
DL \ A0 A ;

Bs: zo00o Bes o0 2soMosnc 200 ocolioe oo Bho 10 Bwvaoicosocs Bear oo Bewy
L 200 Bee 20 o5 Mavwt
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You can see that
we are currently

enersoeT”

. On the menu that

Tracks can be reordered
by holding left click and

using the appears, press the dragging and droppin
SuncorMacKay to add a new track. the%gabgove or beKI)gWg
template their current position

To add a new

. Scroll down to the

bottom of the list to

see the new track.

Try moving our new
track to the topmost

track, press the

Tracksoption position
Plot
X «  When finished, press the
a Xto close the Plot menu
Log Plots + Tracks
Rl N . Checking Plot
Tracks e 15 the Scale x
x |l@ |1-cRcAL checkbox -
will toggle
Save As
% | @ 2-RO, RD, RS whether or + Tracks {b
Save not a -
x | [  3-NPS DPS, PE checkbox \sca'e Position
Wilrich mapping pilot displays to < 4 No'Seites
SuncorMacKay x 4-DENC,.DEN the left of
- that track % | ©  2-CTBC CWBIT
suncor
x || @ | 5-DTs.DTC
Montney x || @ |3-GrRoAL
Belly River x f-)aL «  Tracks can
CoreDemo o also be o x | @  4-RO.RD.RS
Wilrich ) deleted by - 5- NPS, DPS, PE
Duvernay x 10-EFHE.CWBIT using theX
! (ignore this % | @  6-DENC, DEN
MCMR——] =y | o
JICMF’l ' ( | x 11 - No Series for nOW)
. |® |7-Dis.ore

New track f

N\ Y /N,

enersoft.ca
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* A new track has been

added’ bUt It haS no Production Petrophysics Calculator
series plotted. reee S
add a new series.

Export Log Plots Resolution Pixels pe
* On the plot screen, HD v| 25
ress the gear at the o > 2 No Series £ cTBC $HGR

op of our new track. , series

A drop down list Delete Track

should appear.
* Click theSeries

option | :

(YW N~/ /[N  crersoftca
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« A dialog appears that shows the series plotted on this track. There are no series plotted on this track yet
» Below are brief descriptions of some of the more complicated options

u  Click the colored square to u  Select which curve will be plotted with
set the color of the series. the Curvedrop down box.

Track 1

Add Series [No Curve Selectec

Interpolate Curve Cnentation Scale Min Max Shape Size

- Select Curve v Len v Lnear v 0 100 Line

Current Series

Interpolat Curve Onentation Scale Min Max Shipe

u Theinterpolatecheckbox dictates whether the data should The shape dictates whether the series
be interpolated to 0.1m or whether the original data should will be plotted as dots or as a line. If
be plotted. When plotting core data, make sure it is

i . dots are selected, theizedictates the
gﬂggﬁgged. When plotting calculated curves, make sure it radius of the dots in pixels.

(YW N/ /[N crersoftca
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* Fill out theAdd Serieform and then pres#&dd(example below)

Add Series

Interpolate  Curve Orientation  Scale Min Max Shape Size

Add (] CALGR v Left v Linear v 0 500 Line v 5

WLRB 30 u  The menu closes and we can see from the legend that CALGR is now plotted, but in tf
case, no data was show.

30

u  This is because thmaxthat we set for the series is too small

£l

WLRA . u  We can edit the maximum by reopening tBeriesnenu (click the gear at the top of
the track, and then presSerie}

30 /
30

$# CALGR

30
Series

W WLRD| Delete Track
BLSK T

3000.0¢

30

0 CALGR 500

(YW N~/ /[N  crersoftca
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* You can see that this time the menu open, the CALGR curve is listed undarrtbat Series

Track 1

x
Add Senes
interpelate  Curve Onentation Scale Min Max Shape Size
Adad < CALGR A\ Len v Lineas v 0 500 Line
Current Series
Interpolate  Curve Crientation Scale Min Max Shape Size
x Ostady ¥ Lt CALGR Len

« Adjust theMaxvalue. When the textbox loses focus, you should see the scale change reflected in the

series. (You may have to use different values than | did to make the curve visible)

i

Orientation Scale Min Max

Current Series

Interpolate  Curve

CALGR

%X | Oshading ¥ L2 Left v Linear v 0

N\ Y /N,

{ CALGR

(115 A E—

VLR
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. IYOtu will also notice that a shading button is listed by CALGR @uttient Series
ISt.

* Press it and the shading submenu will expand.

Interpolate  Curve Orientation Scale

M M Shap s
Add ’ CALGR v | Len v| | Linear v o 500 Line
Interpolate  Curve Orientation  Scale Min Max Shape Size
X || OShading | ’ CALGR Left v Linear v o 50000 Line
Shade left
Shade right

5 |Shade left fo
5 | Shade right to

« Trychecking th&hadeleft heck box and you’'l |l noti ce
shaded to the left

You can also click the colored square to change the color of the shading

/

W Shade lef :  Close theseriesnenu with the
Shade naft Xin the top left when you are
5 |Shade left to L.
5 | shade right to _ finished

Ao
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* Now that we’' Ve Ligros ne . After it finishes loading, — i

changes to our plot, we shoul pressLog Plotsagain Tracks
save them Tracks 4
_ - Notice that the selected log Save As
» ClickLog Plots> Save A® / Save As plot has changed Save
save a new plot template. Save
ClickingSavewould overwrite DevonChart
the currently selected CoreDemo CoreDemo
template Virich Wilrich
Wilrich mapping pllot | - You can load another Wirich mapping pilot
vontney template by clicking on its Montney
Belly River name Belly River
Duvernay Duvernay
= ! e -
. Save As =
v %
Name __l
- Enter a name and DevonChart [
description for the plot Description s
and pressSave | Helol i_|
]
Save ‘
SN 5

"v//',r‘ enersoft.ca
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« Exporting data for a single hole can be
done from the log plot screen

* Press theexportto see a list of option

® Show Documents B Show Zone Summaries

Production Petrophysics Calculator

Export | Log Plots Resolution Pixels per meter
HD v| 15
P to CSV (simple) HRO B oPs Y
to CSV (expanded)
to LAS (simple)
to LAS (expanded) (
to PDF = 225.00~
to PNG
to JPEG
‘_‘lm ‘ 230.001 L f
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« Exporting data for an entire project can be
done from theProject Homecreen

* PressProject Homat the top of the screen
to return there

« ClickBatch exporand a form
should expand

o Enter your emall and preE(port W“riCh mapplng p”OtBaich export Upload Tops

Send csvto| dcurtis@enersoft.ca| ‘ Export

« An emall will be sent to you with
your finished export when the

export is finished. This process caroe
take a long time. You do not need . .. "N
to leave the browser open once HARVEST KAKWA 52362

the button is pressed
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* This tutorial Is intended to give a quick overview of the
basic uses dfVellTools Feel free to email me for
clarification about anything that may have confused
you.

* Please bare in mind th&ellToolds in prerelease
stages and ia work inprogress.Thank you for your
patience.

(YW N~/ /[N  crersoftca



A
)

enersOorFT

EEEEEEEEEEEEEEEEEEEEEEEE

(W N/ /[N  crersoftca



