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1 Introduction

‘ REEIEIRI DT PDPlot Pressure v's Depth Analysis [Well A.pdp] lel@l =]
=" | Applcation Options | Series Appearance  Outout © ot @
Deph  feet - | |MakerSze 10 ;|| DD Mobily| | || Enabled || Postion Right < |V Ensbled| | V DisplayLabels 7| | ¥ Ensbled || ¥ Display Labels 2| | ¥ Ensbled || Separste Cratt 2|
Fe (ol 7| |Minimum 5 2 |Maimum 20 > |Range O |Width 2 7 |A3|  |Range 0 |Width 1 T |A8| | MarkerSize 15 I | A8| |Range 05 |Width 1 I |Aea 20

Change Unts Matker Size Layers Display Flid Gradierts Gradient Inersections Logs Display
Main Chart Excess Pres sure Chart| obilty and Temperature Chart|input Well Data Display Series «
Display Wells
PRESSURE [ psi]
2620.0 2840.0 2860.0 26880.0 2900.0 2920.0 2940.0
73000 1 I ! I ! ]

o iellA

B

lell A Lays

N
74000~ Well A Gas
Gradient = 0.0834 psift
Viell A Loy
28409326 psi 7487 0165 feet
TECES \ k! el A Laye

\lell A Gil
dient=0.3000 psifft
T wiell A Laye

]

a

]

DEPTH [ ft tudss |

Depth: 7548
7600.0— Test Number
Depth MD : 1021318
Drawdown Mobility : 1635
Tem 1829

Time Toy
Comme

20 cc drawdown good test el AViater
e — ient = 0.4509 psift
Display Wells

Display Layers
Display Fiuid Gradient
v E Display Logs

Display Intersections

7700.0~

7800.0—

PDPIot is an easy to use application deweloped for Petroleum Resenoir
Pressure versus Depth Plotting and Analysis.

Though the use of PDPlot you will ultimately :
e Achiewve better quality pressure versus depth analyses,

e Sawe a significant amount of time and shift the emphasis from preparation
and presentation time to interpretation time,

¢ Deliver presentation quality plots and graphics quickly.

License.dat File
The "License.dat" file is located in the Application Startup folder (eg C:\Program Files\Petroleum
Solutions\PDPlot\)

The contents of this ASCII license file needs to contain the following license information.

[License Settings]
LicensedTO =
Company =
ProductID =
LicenselD =

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved



Introduction 9

If any of the abowe License key information is incorrect or absent, or if the License.dat file is missing
then the application will fail to startup.

NET Framework
This application requires the presence or installation of Microsoft .Net Framework version 2.

.NET Framework version 2 is a component of the Microsoft Windows® operating system used to build
and run Windows-based applications.

Should .NET Framework version 2 not be installed on the destination PC then a link is provided below to
download this system software. The user should download and install .NET Framework version 2 before
attempting to install this application.

%7 http://www.petroleumsolutions.co.uk/downloads.html

The installation of .Net Framework also requires a minimum software and hardware requirement. Details
of which are shown below. Specifically, note that you cannot install the .NET Framework on a computer
running the Microsoft Windows 95 operating system.

Minimum requirements
To install .NET Framework [Dotnetfx2.exe], you must have one of the following operating systems, with
Microsoft Internet Explorer 5.01 or later installed on your computer:

Microsoft® Windows® 98

Microsoft® Windows® 98 Second Edition

Microsoft® Windows® Millennium Edition (Windows Me)

Microsoft® Windows NT® 4 (Workstation or Sernver) with Senice Pack 6a

Microsoft® Windows® 2000 (Professional, Server, or Advanced Server) with the latest Windows
senice pack and critical updates available from the Microsoft Security Web site (www.microsoft.
com/security).

® Microsoft® Windows® XP (Home or Professional)

Recommended hardware
CPU Recommended RAM Recommended

Client Pentium 90 MHz or faster 96 MB or higher

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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2.1

Getting Started

The main application display is shown below.

All of the following help sections will lead you through how to get the most out of PDPlot, and hopefully
demonstrate how you can save time, and achieve better pressure versus depth analyses, through the
use of this very easy to use application.

J DSHBIOHIe): PDPlot Pressure v's Depth Analysis [Well A.pdp] (=& =]
d
“=""| ppplication Options | Series Appearance  Output ) About (@)
Depth feet - |MatkerSize 10 % |V/DD Mobiity| | | Enabled| |Postion Figtt - | Enabled|| ¥ Display Labels ?| | ¥ Enabled || V' Display Labels ?|| | ¥ Enabled || ¥ Separate Chart 2|
Pressure  psi 7 ||Minimum 5 % ||Madmum 20 > | |Range 0 ||Width 2 I [A3| | |Range 0 |Widh 1 I [|Af| |MarkerSize 15 1 |A3| |Range 05 ||Width 1 % |Aea 20 2
Change Units Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data Display Series «
Display Wells
PRESSURE [ psi]
2820.0 2840.0 2860.0 2880.0 2900.0 2920.0 2940.0
7300.0 1 1 | 1 1 |
& Vel A
N Vel ALaye A
7400.0—| Well A Gas

Gradient = 0.0834 psifft

el ALayg B

7500.0 4 2840 9326 psi 74970155 feet

Vilell & Laye €
- el AGil
2 dient = 0.3000 psift
=
= - .
& — TWell:Well A Date: 26 June 1930 Vel ALayer D
a Depth: 7548 Pressure : 2855.43
7600.0— Test Number: 14

Depth MD : 1021318
Drawdown Mability : 163.5
Temperature : 1823
Time Tool Set:193

Comments : 20 cc drawdown good test Well AWater
ient = 0.4500 psilft
Display Wells

7700.0—
Display Layers
Display Fluid Gradient
v E Display Logs
Display Intersections
7800.0—-

al. [ %

Add Well

Before any well specific data can be input into PDPlot, the user must first add a well by pressing the
"Add Well" button, located in the "Input Well Data" TAB.

To "Add Well" simply press the button as shown is the picture below.

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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] Jd= - =] w Q ' v PDPlot Pressure v's Depth Analy:
— Application Options Series Appearance Cutput
Depth feet + | |MakerSize 10 - | ¥/ DD Mobilty| |V Enabled || Position Right ~ |V Enabled || ¥ Display Labels ?|
remee [ [Mirimum 5 3 |Madmum 20 7 | (Rangs 0  |Width 2 = 7 |A®| | |Range 0 | |Width 1 - ||A8|
Change Unitz Marker Size Layerz Display Fluid Gradients

Main Chart||Excess Pressure Chart| Maobility and Temperature Chart | Input Well Data

Add Well Delete Well

Select Well hd Survey Date L -

An input box will pop-up requesting a text name or description for the new well, followed by a further
input box requesting the date that the pressure vs depth survey was taken.

Please use different names for well name or description, otherwise a warning message will be
generated and the user will be asked to re-enter a unique well name.

Once the user has successfully input a well name, the remainder of the "Input Well Data" sub panels will
become \isible, allowing the user to input pressure, depth, layer, PVT, and display log data.

'] B Lj H = Iﬂ Q ' - PDPlot Pressure v's Depth Analy:
— Application Options Series Appearance Output
Depth feet « | |Marker Size 10 - | ¥/ DD Mobilty| |V Enabled || Position Right - | ¥ Enabled || ¥ Display Labels 7|
Pressure  psi | Minimum & % |Madmum 200 . | |Range 0 | Width 2 L1 AA| |Rangs 0 | Width 1 S |]A8|
Change Unitz Marker Size Layerz Display Fluid Gradients

Main Chart||Excess Pressure Chart| Mebility and Temperature Chart | Input Well Data

Add Well

Delete \well

Select Wwell Well A hd Survey Date 26/06/1930 -

Pressure Data|| Layer Data||Fluid Gradient Data || Log Data

G| | ISL | Db ok | o leme o oo Daven | e
[psil [psi] [psil [mDicF]
Il
[l
[l
[l
[l
[l
[l

2.2 Input Depth and Pressure Data

The user can input data in a number of different ways :

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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J =" =21 )- PDPlot Pressure v's Depth Analysis [Well A.pdp] =[El =]
| Application Options | Series Appearance  Output &) About (@)
Depth  feet - ||Matker Size 10+ |/¥/DD Mobity| | |V Enabled | |Postion Right = | |I¥ Enabled|| ! Display Labels 7| | ¥ Enabled ||/ Display Lsbels ?| |V Enabled || ¥ Separste Chart 7.
Pressure  psi 7| |Minimum 5 5 | |Maximum 20 | |Rangs O |Width 2 s |Aa| |Range 0 |Width 1 s |A3| | |MaerSize (15 3 (A3 |Range 05 | |Width |1 slaea 20 2
Change Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart Excess Pressure Chart| Mobility and Temperature Chart | Input Well Data Display Series «
Add Well Delete Well ERE
Add W ete W
- eeerE Well &
SelectViell  |Well A - Survey Date [26/06/1390 -
Pressure Daia|Layer Data|[Fluid Gradient Data||Log Data
Formation Hydrostatic Hydrostatic Drawdown Time =
Enable” Test Depth Depth Pressure Pressure Before Pressure After Mability Temperature Tool Set Comments
Number [ft MD] [ft vdss] : [degrees
[psi] [psi] [psi] [mDicF] [seconds] L
5 10034 7383 283235 £ 1787 320 Fre sampling data
24 1004724 7405 2833258 1208 179 262 20 cc drawdown goo_|
23 1006504 7421 2834.3556 1977 1794 160 20 cc drawdown goot
2 10083 7437 2835.9108 2069 1799 153 20 cc drawdown goor
21 1010452 7456 2837.29 2115 180.4 148 20 ce drawdown goot
20 1012053 7470 2833.5948 106 180.8 2380 20 cc drawdown goot
15 1013323 7481 2833.0788 1078 1811 293 20 cc drawdown goot
18 1014723 7433 284025 156.1 1814 202 20 cc drawdown goot
17 1016256 7506 2844 345 1468 181.7 215 20 e drawdewn goot
16 1018164 7522 2848.428 623 182.2 502 Pre sampling dats
15 1019853 7536 2853.15 1158 182.5 273 20 ce drawdown goot
14 1021318 7548 2855.43 1635 1829 193 20 ce drawdown goor
13 1023543 7566 2863683 17 1823 270 20 ce drawdown goot
12 1025421 7581 2864.802 1366 1837 231 20 cc drawdown goot
1M1 1020 7594 287055 9 1841 142 20 cc drawdown goot
10 102913 7610 2873244 1188 1845 266 20 cc drawdown goot
9 1030827 7623 267925 15 1849 2106 20 cc drawdewn goo:
g 1032152 7633 2883.885 258 185.1 1224 20 ce drawdown goor
7 1033767 7645 2888.655 735 185.5 430 20 cc drawdovn goot
6 1035818 7680 28958 54 1858 585 Fre sampling data
5 1038181 7677 2902.092 1391 186.3 227 20 e drawdown goot
4 1040868 6% 2913.0855 1353 186.8 233 20 e drawdown goot
31 14273 7709 2917.176 2 187.2 987 20 cc drawdown goo:
2 1045818 7730 2927.4 548 187.7 576 20 ce drawdown goo:
1 1049255 7753 2937.165 1607 188.4 197 20 cc drawdovin goot
(] Display Wells
0
& Display Layers
E Display Fluid Gradient
(@] Display Logs
E L% Display Intersections
< i »
Clear All Values Import CSV File
ala B2

e Either manually input depth and pressure data [typing and TABBING from cell to cell],

e Copy [CTRL+C] data from an external application and paste [CTRL+V] blocks of any data into the
Pressure Data input table,

¢ Drag and drop data from an external application, that supports drag and drop operations, such as
Microsoft Excel,

¢ or, choose to import a table of pre-formatted data via the "Import CSV File" button located at the
bottom of the "Pressure Data" sub panel. CSV files are comma delimited text files that can be
edited via Microsoft packages such as Notepad or Excel.

Two different formats are accepted as CSV input :
1. Two Columns of data; Depth, Pressure
2. Ten Columns of data, in the following order ;

e Test Number, is the pressure depth survey test number.

e Depth MD, is the measured depth value of the pressure suney

e Depth tvdss, is the true vertical depth value of the pressure suney

e Pressure, is the actual measured pressure value

e Hydrostatic Pressure Before Test,

e Hydrostatic Pressure After Test,

e Drawdown Mobility, is the calculated Drawdown Mobility from the individual pressure suney,
Drawdown mobility represents the permeability of the formation divided by the viscosity of the

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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mobile fluid.

e Temperature, is the bottom hole temperature on station.

e Tool Time Set, is the time, in seconds, that the tool was on station determining the final
stabilized pressure.

e Comments, can be any text string (although commas are not permitted, as commas are used to
delimit strings in the ASCII file saving process) to describe or annotate that specific datapoint.

The Test Number, Depth MD, Hydrostatic Pressure Before Test, Hydrostatic Pressure After Test,
Drawdown Mobility, Temperature, Tool Time Set and Comments are used to construct Mouse Chart
Tips, in the main chart, in order to allow to user to better analyse good pressure points from suspect
pressure points.

Examples of both of the abowve input CSV formats are shown below :

A B | ¢ | I
I TestA.csv - Notepad 73931 283725

File Edit Format View Help 7405) 2833.258

[F393,2832.25 7421 2834 356
7405,2833. 258 7437 2835 911

74372835 9108 5| T4t 263720

7456, 2837.29 7470 2838.595
7470,2838.5948
7481, 2839.0788
7493, 2840, 25
7506, 2844, 345
7522,2848,.428
7536, 2853.15
7548,2855.43

1
2

3

4

5

6

[ 7481| 2839.079
8 7493 284025
g 7506| 2844 345
0 7522| 2845.428
1

2

3

4

5

6

7

8

9

— | =

11| 7536 2853.15

7566, 2863, 683 1 7543 285543
zggis %ggé ggz 1 7h66 2863.683
7610, 2873, 244 141 7581 2864.802
7623,2879.25 1 7594 2870.55
7633,2883. 885 1 7610 2873.244
7645, 2888, 655 ==

7660, 2895. 9 1 7623 2879.2%

7677,2902.092 18| 7633 2883.835
7696,2913. 0855 7645 2888.655

— =

syt 20| 7660 28959

7753, 2937.165 2| TG77| 2902 092
22| 7696 2913.086
23| 7709 2917.176
24| 7730 29274
25|  7753| 2937.165
26

a7

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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B TestA2.csv - Notepad
File Edit Format WView Help

25,10034,7393, 2632. 25,,,98.6,178.7, 320,FPre sampling data
24,10047.24,7405,2833.258,,,120.8,179,262, 20 cc drawdown good test

23,10065.04, 7421, 2834, 355%6,,,197.7,
22,10083,7437,2835.9108,,,206.9,179.9,153, 20 cc drawdown goo
52,7456, 2837.
53,7470, 2838,
19,10133.23, 7481, 2839,
18,10147.23,7493, 2840,
56, 7506, 2844,

21,10104.
20,10120.

17,10162.

16,10181.64, 7522, 2848

15,10198.

53,7536, 2853
14,10213.18, 7548, 2855.
13,10235.43, 7566, 2863.
12,10254.21, 7581, 2864.
11,10270.71, 7594, 2870.

ood test
Test
29,,,211.5,180.4,149, 20 cc drawdown good test
5948,,,10.6,180.8,2980,20 cc drawdown good test
0788,,,107.8,181.1,293,20 cc drawdown good test
25,,,156.1,181.4,202,20 cc drawdown good test
345,,,146.8,181.7,215,20 cc drawdown good test
.428,,,62.9,182.2,502,Pre sampling data
15,,,115.8,182.5,273,20 cc drawdown good test
43,,,163.5,182.9,193,20 cc drawdown good test
683,,,117,183.3,270,20 cc drawdown good test
802,,,136.6,183.7,231,20 cc drawdown good test
55,,,222.9,184.1,142,20 cc drawdown good test

179.4,160, 20 cc drawdown

10,10291.3,7610,2873.244,,,118.8,184.5,266,20 cc drawdown gqood test
9,10308.27,7623,2879.25,,,15,184.9,2106,20 cc drawdown good test
8,10321.52,7633,2883.885,,,25.8,185.1,1224, 20 cc drawdown good test
7,10337.67,7645, 2888. 655,,,73.5,185.5,430,20 cc drawdown good test
6,10358.18,7660,2895.9,,,54,185.9,5853,Pre samp11ng data
5,10381.81,7677,2902.092,,,139.1,186.3,227,20 cc drawdown good test

4,10408.
3,10427.
2,104538.

1,10492.

68,7696, 2913.
39,7709, 2917.
18,7730,2927.
55,7753, 2937.

0855,,,135.3,186.8,233,20 cc drawdown good test
176,,,32,187.2,987,20 cc drawdown good test
4,,,54.8,187.7,576,20 cc drawdown good test
165,,,160.7,188.4,197,20 cc drawdown good test

A B | ¢ | o | E | F | & | H | 0 1 9 ] ¥k | L

1 251 10034 7193 283225 95.6 178.7 320 Pre sampling data
2| 24 1004724 7405 2833.258 120.8 179 262 20 cc drawdown good test
3] 23 10065.04 7421 2834 356 197.7 179.4 160/20 cc drawdown good test
4] 22 10083 7437 2835911 206.9 179.9 153/ 20 cc drawdown good test
5| 21 10104 52 7456 2837.29 2115 180.4 149/20 cc drawdown good test
6 | 20 1012053 7470 2838.595 10.6 180.8 2980 20 cc drawdown good test
T 19 10133.23 7481 2839.079 107.8 181.1 293 20 cc drawdown good test
8 | 18 10147.23 7493 284025 156.1 181.4 202 20 cc drawdown good test
9 | 17| 10162.56 7506 2844 345 146.8 181.7 215 20 cc drawdown good test
10| 16 10181.64 7522 2848428 62.9 182.2 502 Pre sampling data
1] 15 10198.53 7536 285315 115.8 182 5 273 20 cc drawdown good test
12| 14| 1021318 7548 285543 163.5 182.9 193/20 cc drawdown good test
13 13| 1023543 7566 2863.683 17 183.3 270 20 cc drawdown good test
14 12| 102564 21 7581 2864802 136.6 183.7 231 20 cc drawdown good test
15| 11 10270.71 7594 2870.55 2229 1841 142/20 cc drawdown good test
16| 10 102913 7610 2873.244 118.8 184 5 266 20 cc drawdown good test
7| 9 10308.27 7623 2879.25 15 184.9 210620 cc drawdown good test

18 B 1032152 7633 2883.885 258 1851 1224 20 cc drawdown good test

1M T AN227 27 TFCALC Q000 CCC T2acC 10C C ADA AN mm Armisadd movmm mmm el b=

Once the user has successfully input depth and pressure data, this data will be shown on the Main
Chart.

Input Fluid Gradient Data

Fluid Gradient Data can be entered into the Main Display Chart via two different methods. The First
Method explicitly calculates fluid density with the knowledge of other fluid properties. The Second
Method is simple linear regression through selected chart data points.

Fluid gradients and PVT input have been deliberately left entirely in Oilfield imperial units; ie. "psi/ft",
since it is very common industry practice to quote fluid density values in this manner. For example gas
gradient of 0.08 psi/ft, oil gradient of 0.3 psi/ft and water gradient of 0.45 psi/ft.

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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To explicitly calculate fluid density, the user must first press the "Add Fluid Gradient" button, as shown

below.
_-I d=E A E ml = PDPlot Pressure v's Depth Analy:
= Application Options Series Appearance Output
Depth feet + | |Marker Size 10 3 || ¥/ DD Mobilty| | V| Enabled || Position Right v |V Enabled || V' Display Labels ?|
Fressure  psi |Minimum 5 3 ||Ma¢imum 20 2 | | |Range 0 | Width 2 A8 |Range O | Width 1 s |]A8|
Change Units Marker Size Layers Display Fluid Gradients

Main Chart||Excess Pressure Chart| Maobility and Temperature Chart | Input Well Data

Delete \well

Select \well Well A M Survey Date 26/06 /1330 -

Fressure Data |Layer Data || Fluid Gradient Data | Log Data

Add Fluid Gradient Delete Fluid Gradient

{ Input Fluid Property and Density Data|

A confirmation box will pop-up in order to confirm that the fluid gradient will be associated with the
currently selected well. To confirm press the "Yes" button, otherwise select the "No" button then select
the Well required to add a fluid gradient to via the Well Name drop-down box, located under the Main
"Add Well" and "Delete Well" buttons, then repeat the process.

A further input box will pop-up asking the user to input a name or description for the Fluid Gradient. This
input box will automatically have the well name populated in the input box, but the user can delete/
modify/add any text they wish to best describe the Fluid Gradient.

Once the user has successfully input a description the remainder of the Fluid Gradient Data sub-panel
will become visible.

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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231

Pressure Data |Layer Data |Flud Gradient Data | Log Data

Add Fluid Gradient ] Delete Fluid Gradient
Input Fluid Property and Density Data
Select Fluid Density  |Well AGas - Gas Ol |Water | Hydrostatic
Depth [ft tvd] Calculate Gas Gravity and Expansion Factor from Composition
Pressure [psi]
Gas Gravity
Fluid Type
®Ca Gas Expansion Factor, E scfiret
Ga
or, Gas FormationVolume Factor, Bg rbiscf, or
il
rcfisc
Water
Gas Pressure Gradient, psifft
Hydrostatic
Gradient Coefficients, y =mx+ C
Gradient, m Intercept, C
Depth = Infinity % Pressure + |0

Calculate / Store Values

The user can then toggle between the Fluid Type radio buttons, which will automatically toggle the Fluid
Type sub-panels to match the Fluid Type selection.

A Depth and Pressure data point must be entered into this Input PVT data Panel, since it determines
where to anchor the pressure gradient.

The user can either choose to :

e Calculate the relevant fluid pressure gradient with a knowledge of the other PVT parameters
e Simply type in a value in the relevant Pressure Gradient input textbox

The abowve applies in all the Gas, Oil and Water input sections.

The pressure range that the pressure gradient is displayed is automatically chosen as the complete
range of the individual well pressure Vs depth points. To modify this display gradient simply choose the
"Stretch/Shrink PVT Gradients” menu item on the Main Chart Context Menu [accessed by right mouse
click on the Main Chart Display]. See Stretch/Shrink PVT Gradients for more information.

Gas Example

For example, assuming the fluid gradient in the above example is gas, but the user does not know the
gas gravity or expansion factor or gas pressure gradient, but does know the gas composition and
resenoir temperature. Select the "Calculate Gas Gravity and Expansion Factor from Composition" and
another input form will pop-up requesting the composition and reservwir temperature. See below.

© 2005 - 2010 by Petroleum Solutions Ltd, all rights reserved
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N
f‘.’ Calculate Gas Gravity and Expansion Factor from Compaosition Ié]

Input Gas Compostion

Methane c1
Ethane c2
Propane c3
Butane C4
lso Butans iC4
Pentane C5
lso Pentane iCh
Hexane ce
Heptanes + C7+
Nitrogen M2

Carbon Dicedde co2
Hydrogen Sulphide H2s

Total Mole Percent

Remainder

Input Pressure and Temperature

e
72 Temperature 175 deg. F -
15 Calculations
; Pseudo Reduced P 4275086
2 Pseudo Reduced T 1507038
Z Factor 0.783350
Expansion Factor, scf/ref 201.484522
Gas Gravity 0781274

100

ok | [ cancel

Once the input composition and reservir temperature are input [Pressure was copied from the main
input panel previously, assuming a value was entered], the user should press the "Calculate" button.
This will calculate the relevant Z factor, Expansion Factor and Gas Gravity. Once this calculation has
been performed the user can press the "OK" button to return these values to the Main application or the
"Cancel" button to return to the main application without the calculated values.

Once these values are returned by the user pressing the "OK" button, the application calculates the Gas
pressure gradient with a knowledge of Gas gravity and Expansion factor.

A simpler approach to the above can be achiewved if the user knows the Gas gravity and Expansion
factor. If this is the case then simply TAB down or mouse select the Gas Gravity input textbox and type
in the value, then TAB across or mouse select the Gas Expansion Factor input textbox.

Gas | /Oil|[\water | Hydrostatic

Calculate Gas Gravity and Expansion Factor from Composition

Gas Gravity 0781274
Gas Expansion Factor, E 2 schircf

or, Gas Formation Volume Factor, Bg I_EI rbvsct, or

Gas Pressure Gradient, psi/ft

Once these two values hawve been input the user can press the "Calculate/Store" button, and the Gas
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Pressure gradient will be calculated and displayed in the Main display chart.

Assuming any two of the three variables are input the "Calculate/Store" button calculates for the
unknown variable.

2.3.2 Oil Example

The oil pressure gradient is calculated in a similar fashion. An example is provided below :

{ Input Fluid Property and Density Datal

SelectFluid Density  |Well AGas - Gas |0l |Water |Hydrostatic
Depth [t ted] Oil API Gravity 30.00
Pressure [psi] 2833258 or, 0il 5G 0.876160
—_——— or, Jil Density at Standard Conditions (bs/ft*) 54 6587
{ Fluid Type |
Gas Gas Gravity 0.7800
@ 0il or, Gas Density at Standard Conditions (Ibs/fi) 0.059514
i
i Solution GOR, R (scfistb)
0il FVF, Bo(rbisth) 135
Hydrostatic
Oil Density atReservoir Conditions (s~ | |
or, il Pressure Gradient (psilf) l:l
| Gradient Coefficients, y =m.x+ C|
Gradient, m Intercept, C

Calcu[lite 1 Store Values

Assuming the user knows Qil API gravity, gas gravity, Solution GOR and Oil Formation Volume Factor
and their values are typed into the relevant input textboxes, the user can press the "Calculate/Store"
button and the Oil Pressure gradient will be calculated and displayed in the Main display chart.

Back-calculation also works here with the "Calculate/Store" button, ie. Assuming any four of the five

variables are input into the relevant input textboxes, the "Calculate/Store" button will calculate the
unknown variable.

2.3.3 Water Example

Again, the water pressure gradient is calculated in a similar fashion to Gas and Oil examples.

An example is provided below :
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{ Input Fluid Property and Density Datal

SelectFluid Density  |Well AGas - Gas ||0il| Water | Hydrostatic
Depth [ft tvd] Temperature, deg F 178
Pressure [psi] 2833258 Salinity, ppm 95000
{ Fluid Type | ‘wiater Density at Resenvoir Conditions (1bs/ft*) 64.9259
Gas or, Water Pressure Gradient (psi/ft) 0.450874
il
® ) \Water
Hydrostatic

| Gradient Coefficients, y =m.x+ C|

Gradient, m Intercept, C

Assuming the user knows Resenwir Temperature and Aquifer Water Salinity and their values are typed
into the relevant input textboxes, the user can press the "Calculate/Store" button and the Water
Pressure gradient will be calculated and displayed in the Main display chart.

Water salinity should be in the range of 0 to 300,000 ppm [fully saturated)]. If the input value of salinity
exceeds 300,000ppm a warning message will be displayed.

Back-calculation does not apply in this section.
2.4 InputLayer Data

The intention with Layer Data is to display layer depth values on the Main Display Chart alongside the
Depth Vs Pressure data. Layer depth data is associated with a specific Well, but the Layer Name is
intended to be common to all Wells within a project.

To add a Layer Name simply press the "Add Layer" button located on the "Layer Data" sub panel, as
shown below.
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| j ._j H E; =5 |ﬂ 0 | - PDPlot Pressure v's Depth Analy:
— Application COptions Series Appearance Cutput
Depth feet - |Marker Size 10 S | ¥ DD Mobilty| | Enabled | |Position Right v |V Enabled | | ¥ Display Labels 7|
Pressure  psi T | Minimum 5 5 | |Madmum 200 5 || |Range O | Width 2 A8 |Range 0 | Width 1 A8
Change Units Marker Size Layers Display Fluid Gradients

Main Chart||Excezs Fressure Chart| Mebility and Temperature Chart | Input Well Data
Add well Delete \nfell
Select \well Well A - Survey Date 26/06 /1990 -

Pressure Data |Layer Data||Fluid Gradient Data || Log Data

Add Layer e liETTs [ﬂ%ﬁt;;]

Delete Layer

Once the user presses the "Add Layer" button, an input box will pop-up requesting a name or
description for the layer name. Once the user has successfully input a Layer name, the name is added
to list of layers on the Layer Data sub-panel, as shown below.

Add \wiell Delete \well

Select Well Well A - Survey Date 26/06/1530 -

Pressure Data||Layer Data||Fluid Gradient Data || Log Data

Add Layer =z lieTs [ﬂ%gsl]

Layer A |

Delete Layer

The user can then input data in a number of different ways :

e Either manually manually type depth values into the input text box adjacent to the Layer Name,

e Copy [CTRL+C] data from an external application and paste [CTRL+V] blocks of data into the
Layer Data input table,

e Drag and drop data from an external application, that supports drag and drop operations, such as
Microsoft Excel,

e or, if there are multiple layer names then the user can import a single column CSV file with
associated depth values. The order of the depth values within the CSV file should correspond to
the order of the Layer Names in the Layer Data sub-panel. Examples are shown below.
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A B C
B Well A Tops.csv - Notepad 1 7300 |
File Edit Format View Help 2 TAR4
7394 3 7511
7464 4 7579
7511 —
7579 R
7756 6
1]
-
Add Wwell Delete \well
Select Wwell Well A - Survey Date 26/06/1990 -
Pressure Data||Layer Data||Fluid Gradient Data | Log Data
Add Layer ey emtes [ﬂ%gtsl';]
Layer A 7354
Delete Layer Layer B 7464
Layer C 7511
Layer D 7579
Layer E :

2.5 InputLog Data

Log data is treated in a similar fashion to Layer Data.

The intention is simply to display a log alongside the pressure Vs depth data. The log type and values
can represent any log, but the intent is to allow the user to better interpret layer pressure breaks to
better aid individual layer correlation, as well as water saturation type logs for better determination of
transition zones, oil water contacts and free water levels. Therefore recommendations for input logs
would be gamma ray, vshale, resistivity, calculated Sw, etc.

Once individual logs have been successfully input they can be toggled on/off the Main display chart by
toggling the selection in the Display Logs Toggle box.

To input a Log, the user must first add a Log, by pressing the "Add Log" button, as shown below.
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(5 L LIEINIEDL

PDPlot Pressure v's Depth Analy:

— Application Options Series Appearance Output

-

Depth feet - |Marker Size 100 7 | ¥ DD Mobility |
Pressure  psi | Minimum 5 3 |Madmum 20 3

Change Units Marker Size

Delete \well
Select Well Well A -
Fressure Data |Layer Data||Fluid Gradient Data| Log Data

Add Log Delete Log

s

|V Enabled | | Position Right

|Range 0

Main Chart||Excess Pressure Chart| Mobility and Temperature Chart | Input Well Data

Survey Date

| width 2

Layers Display

26/06/1950

* | |V Enabled | | ¥ Display Labels 7|

A8 |Range 0 | Width 1 S |A8|

Fluid Gradients

Select Log T Depth
[ft tvdiss] Log Value

A confirmation box will pop-up in order to confirm that the fluid gradient will be associated with the
currently selected well. To confirm press the "Yes" button, otherwise select the "No" button then select
the Well required to add a log to via the Well Name drop-down box, located under the Main "Add Well"
and "Delete Well" buttons, then repeat the process.

A further input box will pop-up asking the user to input a name or description for the well Log. This input
box will automatically have the well name populated in the input box, but the user can delete/modify/add

any text they wish to best describe the well Log.

Once the user has successfully input a description the remainder of the input Log data sub- panel will

become \isible, as shown below.
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Add well Delete Wwell

Select Well Wel A b Survey Date 26/06 /1550 -

Pressure Data ||Layer Data |Fluid Gradient Data| Log Data

Delete Log

Selectlog  |Wel AGR - Derth =
[it tvdss] Log Value

— Log Depths and Layer Depths
MnlogDept [ ]

Import CSV File

Again, the user can input data in a number of different ways :

¢ Either manually input depth and pressure data [typing and TABBING from cell to cell],

e Copy [CTRL+C] data from an external application and paste [CTRL+V] blocks of any data into the
Log Data input table,

¢ Drag and drop data from an external application, that supports drag and drop operations, such as
Microsoft Excel,

e or, perhaps best input via the Import CSV File button, as shown abowe. This will import a two
column width CSV or ASCII txt file, examples are included below.
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B Well A GR.csv - Notepad 1 A?SQU B 150' c | _
File Edit Format View Help % ?3;3551;15 Egg
53383 %5242. 5 4] 73915 92.5
7391,122.5 5| 7392 65
7391.5,92.5 6| 73925 525
7392, 65 7| 7393 50
7392.5,52.5 8| 73934 £ 5
7393, 50 9| 7394 60
7393.5,57.5 10| 73045 525
7394, 60 1 739 50
7394.5, 52.3 12| 73955 575
7395, 50 L] - -
7395.5,57.5 13| 7396 60
7396, 60 14| 73965 525
7396.5,52.5 15| 7397 50
7397,50 1B 7207 £ ETE
7397.5,57.5

7398,61.8

7398.5,54.3

7399,57.5

7399.5, 60

TAMNMN BT ©

Once the user presses the "Import CSV File" button and selects an appropriate file, a pop-up dialog box
will ask the user if they want to clip the input log data to the minimum and maximum layer depth values
associated with the selected well. Select the "Yes" button to clip the Import CSV data, otherwise select
the "No" button to have the entire log displayed.

The resultant input Log display should look like the example below :

| Add Vel [ | Delete Well |

SelectWell | Wel A -] Survey Date 26/06/1930 [=]

Pressure Data |Layer Data |Fluid Gradient Data| Log Data

Add Log [ | Delete Log |
Selectlog  |Wel AGR [=] Depth B
i 2 [ 50.0 0.0 90.0 1100 1300 150.0
80 73000
—{Log Depths and Layer Depths —————— 73345 525
- 7395 50
7 73955 575
Min Log Depth 7394 = 2]
Max Log Depth 7756 73965 525 2500 DL .
7397 50  E—
Min Layer Depth 7334 73975 57.5 !
7398 618 |
Max Layer Depth 7756 73985 543 te-irkayerE
7399 575
73995 60 7500.0 PRI NI
7400 525 r
74005 50
7401 575
74015 80 el bayer D
7402 525 7600.0
74025 50
7403 575
74035 80
7404 525
74045 50 7700.0
7405 575
74055 60
7408 525 o
TADE 5 50 Y
7407 575
74075 £5.025 78000
7407 RROTRIN T
Import CSV File
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In the Main Display Chart, the Log Values are scaled between the Minimum and Maximum Pressure
values of the selected well, via a scaling parameter that can be varied by selecting the Main Menu item
"Options", then "Chart Display", then "Logs X Range Tolerance". The user can input a value from 0 to 1
to scale between the Minimum and Maximum Pressure values.

The user can also zoom in/out in the log display, and by a right mouse click in the Log Display Chart
select the "Mowe layer Values" menu item. Once this menu item is checked, the user can left mouse
click and drag the layer to the desired depth. Once this process is complete un-check the "Mowe layer
Values" menu item to toggle off the modification of Layer Values.

Pressure Data ||Layer Data |Fluid Gradient Datz | Log Data

Add Log Delete Log
Wel AGR - -
=zl s [ﬂD:glh 1 Log Value
NsS 4 500 700 %00 1100 1300 150.0
60 73000
—[Log Depths and Layer Depths | ——— 73345 525
7395 50
Min Log Depth 7334 73855 57.5
o9 et 7356 €0
7756 7 |
Max Log Depth 7 31955, 525 7400.0- S selt
7397 50
Min Layer Depth 7394 73975 LY R v vae Layer Values
7358 61.8 1 Lo
Max Layer Depth 7756 71385 543 } PRI AT
7353 575 -
73995 80 75000 T —
7400 525
7400.5 50
7401 575
74015 €0 fett-iLayer B
7402 525 7600.0
7402.5 50
7403 LT
7403.5 60
7404 525
e 0 77000
7405 575
7405.5 60
7406 525 L -
7406.5 50 r
7407 57.5 _
74075 65.025 78000
740A il
Import CSV File
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3.1

Main Chart Operations

Zooming / Unzooming

Zooming and unzooming within the main chart area couldn't be easier !

Simply single click the left mouse button and hold down and drag a highlighted rectangle. See the
following pictures below that demonstrate zooming into a specific area.

2620.0
7300.0

2840.0
L

7400.0—

7500.0 4

Wwell A Gas
Gradient = 0.0834 |

2820.0 2840.0
7300.0 L

7400.0— Well A Gas
Gradient|= 0.0334 ps

7500.0 2840932

To unzoom simply single (left mouse button) click in the top left hand corner Reset Button, as
highlighted with the Cursor in the picture below.

The user can also scroll horizontally and vertically using the scroll bar arrows and bars located within the

horizontal and vertical scrollbar tracks.
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PRESSURE [ psi |

2807 8 2837 8 2847 8 2857 8 2867 8
| | | | |
rars.r—iﬂﬁ | L
\ * el A .

Well A Gas
radient=0.0834 psilft

7426.7 —

T476.7
*

28409326 psi 7457.0155 feet

DEPTH [ ft tudss |

wiell A Ol
ient=0.3000 psift

7526.7 —

7576.7 —

w

3.2 ChartTooltips

Chart tooltips are created automatically and their content depends on the amount of data the user
enters. The more data entered, the more data is added as tooltips to aid the user interpret and display

representative fluid pressure gradients.

To display tooltips simply hold the cursor over a datapoint, fluid gradient, layer or log display.

Examples are provided below of tooltips.
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3.3

2827.8

FF

2837.8
|

(=KD

f376.7

7426.7 —

= 74767

/|

Well A Gas
radient = 0.0834 psifft

Well: Well A Date: 26 June 1990
Depth: 7421 Pressure: 28343556
Test Mumber: 23

Depth MD : 10065.04

Drawdown Mehility : 197.7
Temperature: 179.4

Tirme Tool Set: 160 —
Comments : 20 cc drawdown good test

S~ \

2827.8

PRESSUR

2837.8 2847.8
| |

=1 Kl

7376.7

k@

7426.7

Fit Linear Gradient

Well A Gas
radient = 0.0834 ps=ift

Gas Gravity
C1: 72.00% C2: 15.00% C3: 7.00% C4: 4.00% iC4: 2.00%

181274 Expansion Factor: 20148

\

As well as entering fluid gradient data via the Input Fluid Gradient Data, which calculates fluid density
with the knowledge of other fluid properties, the user can simply add a fluid pressure gradient via the Fit

Linear Gradient menu, accessed by a single right click on the main chart area, see below.
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2827.8

2837.8
|

PRESSURE [ psi ]

2847.8
|

7376.7 — ol

T426.7 —

7476.7 —

PTH [ ft tvdss |

To select individual points to be regressed select the Select Points menu option, to toggle on, to the

Fit Linear Gradient

Stretch/Shrink PVT Gradients
Calculate Gradients Intersect
Calculate Gradients DP at depth
Delete Gradient Intersection Point
Remaowve Scroll bars from Current View
Change X and ¥ Axis Values

Unzoom

Select poipts

End Selection and Fit Gradient

End Selection

right of the Fit Linear Gradient menu item.

Once this Select Points menu option is toggled on [check mark against Select Points menu option],

28409326 psi 74970155 feet

see below, simply select points by single right mouse clicking on specific datapoints.

2827.8
|

2837.8
|

PRESSURE [ psi]

2847.8
|

7376.7 —{ =

NE

T426.7 —

T476.7 —

DEPTH [ ft tudss |

Fit Linear Gradient

Stretchy/Shrink PVT Gradients
Calculate Gradients Intersect
Calculate Gradients DP at depth
Delete Gradient Intersection Point
Removwe Scroll bars from Current View
Change X and Y Axis Values

Unzoom

Pl

Select peints

End Selection and Fit Gradient

End Selecticn

2840.9326 psi 7497.0155 feet
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PRESSU
2827.8 28378 2847
| |
7376.7 |20 '
:
*
*
¢
7426.7
¢
7476.7

28409326 psi 74970155 fe

DEPTH [ ft tvdss |

To remowe specific datapoints from selection simply re-click the same point. As points are added to the
selection their color turns to black to highlighted they are selected and the pressure gradient, absolute
deviation and number of selected points are shown in the status bars panels at the base of the
application. Absolute deviation is the mean absolute deviation (in terms of y) of the points from the fitted

line.

U Pressure Gradient = 0.077600 psi/ft Absolute Deviation = 0.000000 Mumber of selected poirts =3

Once the user is happy with the number and selection of data points for linear regression, they can
either select the End Selection menu item to clear the selection and NOT add a linear fluid gradient, or
select the End Selection and Fit Gradient menu item to add a linear fluid gradient through the selected

points. See picture below.
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PRESSURE [ psi ]
28303 28353 2840.3 28453
| | 1
(=]l [
7363.5 @
-
Fit Linear Gradient ol | Select points
Stretch/Shrink PVT Gradients End Selection arwrl}Fi: Gradient |
Calculate Gradients Intersect End Selection
Calculate Gradients DP at depth :
7413.5 —
Delete Gradient Intersecticn Point
Remove Scroll bars from Current View
Change X and ¥ Axis Values
= Unzoom
=
I
= 4
8 74635
\ N

Assuming the user clicked the End Selection and Fit Gradient menu item, the user will be prompted
to enter a PVT gradient description to identify the specific fluid gradient. The input textbox will
automatically contain the wellname that the selected datapoints were associated to. The user can
change/modify any text to best describe that specific fluid gradient, but please attempt to use a unique
description, since identical descriptions can cause confusion for the application.

Once the description has been input correctly, the user will be prompted with another input dialog box to
identify the type of fluid. The application will attempt to identify the fluid type depending on the fluid
gradient value, but the user can change this fluid type by selecting the appropriate radio button. See

pictures below.

Add PVT Gradient Description [
Please input PVT Gradient Description

Well A Gas|
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3.4

.
ﬂ Gradient Regression Fluid Type Ié]

OK

A

Once the user has successfully completed the abowe, a fluid gradient is added to the main chart display
and the Display Fluid Gradient checked listbox, located at the right hand side edge of the application.

Stretch/Shrink PVT Gradients

The user can stretch or shrink the fluid gradient by selecting [to toggle on] the Stretch/Shrink PVT
Gradients menu option is [check mark against Stretch/Shrink PVT Gradients menu option], accessed
by a single right click on the main chart area. See below.

PRE!

28242 2834.2
|

o[ |

7335.2

> |

Fit Linear Gradient +
S‘.re‘.ch,.n'fl:gink PVT Gradients
Calculate Gradients Intersect

7385.2

Calculate Gradients DP at depth

Delete Gradient Intersection Point
1834 psifft
Remowve Scroll kars from Current View
Change X and Y Axis Values

7435.2 —

Unzoom

RN

- N\

trdss |

Once the Stretch/Shrink PVT Gradients menu option is toggled on, the user can left-hand mouse click
and drag the extremes of the fluid gradient. The cursor will change to a NW-SE arrows to indicate the
user can drag the fluid gradient to the required location.

Once the user is happy with the position of all the fluid gradients, select the Stretch/Shrink PVT
Gradients menu option again to toggle off this option. The check mark should disappear against Stretch/
Shrink PVT Gradients menu option.
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PRES
28242 28342
1
73352 1B [ols] I
E
7385.2 — %238?.20
Well & Gas
radient = 0.0834 psi/ft
74352 —
PRESSUR
2624 2 2834.2
|
EIE |
73352 =
ry
Fit Linear Gradient 3
+* | Stretch/Shrink PMT Gradim:s
Calculate Gradients Intersect
7385.2 Calculate Gradients DP at depth
Delete Gradient Intersection Point
B34 peilft
Remowve Scroll kars frem Current View
Change X and ¥ Axis Values
74352 - Unzoom
W \0\
w
=

35 Calculate Gradients Intersect

Assuming the user has input 2 non-parallel fluid gradients, the user can select the Calculate Gradients
Intersect menu item, accessed by a single right click on the main chart area. See below.
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28242

PRESS

2834.2
|

73352 —

» |@

Fit Linear Gra
Stretch/Shrin

7385.2 —

Calculate Gra

Remeove Scrol

7435.2 -

Unzoom

Calculate Gradients Intersect

Delete Gradient Intersection Point

Change X and Y Axis Values

dient »

k PVT Gradients

dients DP at depth
4 psifft

Il bars from Current View

tvdss |

N

\

—

The user will be prompted with an input box that permits the selection of the 2 non-parallel fluid
gradients. Once the user selects these 2 fluid gradients, then presses OK button a messagebox will
appear with the calculated intersected pressure and depth point. A further input box will pop-up asking

the user if they would like the calculated intersection

point added to the main chart. See pictures below.

.
ﬁ Calculate Intersection of Two Fluid Gradients L&J
| Select Two Fluid Gradients |
— ! Fluid Gradient 1 | | Fluid Gradient2 |————
Well A Gas - ‘ ‘ -
0K L\@ Cancel
=)
Calculate Intersection of 2 Gradients

28409326 psi
74970155 feet

Intersection of Fluid Gradients : Well A Gas, and Well A Qil , is

Add Intersection Point to Chart ?

S5CS)

Would you like to add calculated intesection peint to Chart 7

[

Ves %‘] | Mo
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Assuming the user pressed the Yes button in the above Add Intersection Point to Chart ? pop-up input

box, the intersection point will be added to the chart as shown below.

PRES!

28337 2843 7
| |
7447 9 —|_J2lsl 1

7497 9 — 2840.9326 psi 7497.0155 feet

Should the user wish to not display the intersection point or intersection point label or change the label
font, then the user can toggle on/off the these displays by enabling or disabling the Gradient
Intersections options contained within the Application Options Ribbon tab, as shown below.

.‘ DEHR @A )= PDPlot Pressure v's Depth Analysis [Well Apdp] SHERL
" Application Options |  Series Appearance  Outout © About @
Depth  feet | ||Marker Size 10 |[%/DD Mebity| ||| Enabled | |Pastion Right - || ¥ Erabled || ¥ Dispiay Labels 2| = Enaﬁd” | Display Labels 2| ||| Enabled || Separate Chart 2|
P [l 7 |Minimum 5 7 |Madmum 20 3 || |Range 0 |Width 2 2 |A8| | |Range 0 |width 4 s A8 |MarkerSize 20 1 A3 |Range 0.5 ||Width 1 Dl 2

Changs Unts Marker Size Layers Display Flid Gradiens Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart Mability and Temperature Chart Input Well Data |Enable Gradiert Intersections Displays | | Display Series «

H ‘l Display Wells

Should the user wish to delete an intersection point, the user can select the Delete Gradient
Intersection Point menu item, accessed by a single right click on the main chart area. See below.

28337 28437
1
74479 — = [of sl
g PN
Fit Linear Gradient 4

Stretch/Shrink PVT Gradients
Calculate Gradients Intersect
Calculate Gradients DP at depth

Delete Gradient Intersection Point I},

7497 .9 —| 0155 feet

Remowve Scroll kars from Current View

B Change X and Y Axis Values

Unzoem \
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The user will then be prompted with an input box, requesting the user to select which gradient

intersection point to delete.

[S5c8

ﬁ Delete Gradient Intersection Point

Select Gradient Intersection Series to Delete

7]

Well A Gas and Well A Gil

oK D@JI Cancel |

W

3.6 Calculate Gradients DP at depth

This routine is similar to the previous calculation of intersection points, howewer the intention is to provide
a simple way of calculating the pressure difference between any 2 parallel or non- parallel fluid gradients

for a given depth value.

To calculate the pressure difference between any 2 fluid gradients, the user can select the Calculate
Gradients DP at depth menu item, accessed by a single right click on the main chart area. See below.

28337 28437
| |

24
74479 = \
:

Fit Linear Gradient

\ Stretch/Shrink PVT Gradients

Calculate Gradients Intersect

Calculate Gradients DP at depth [}

7437.9 — Delete Gradient Intersecticn Point

Remowve Scroll bars from Current View

Change X and Y Axis Values
Wwell
\ Unzoom

The user will then be prompted to select 2 fluid gradients and then input the required depth value to

ft trdss |

calculate the pressure difference. See below.
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.
@ Calculate Pressure Difference between Two Fluid Gradients at Depth @
| Select Two Fluid Gradients |
— | Fluid Gradient 1 | | Fluid Gradient2 |

Well A Gas - ‘ ‘ -
OK I} Cancel
™
Input Depth to Calculate Pressure Difference Iﬁ

Please input a Depth value in 0

7620

Once 2 fluid gradients have been chosen and a depth value input, a message box will pop-up with the
calculated pressure difference.

.
Pressure Difference between Two Fluid Gradients Gradients Iﬂ

Pressure Difference between Fluid Gradients : Well A Gas, and Well &4 Gil, iz
26,6377 psi at 7620 feet

. A

3.7 Change X and Y Axis Values

The Change X and Y Axis Values menu toggle item, accessed by a single right click on the main chart
area, is provided primarily for presentation and report output but also provided as a global reset view
option.

Once the user selects the Change X and Y Axis Values menu toggle item an input box will popup with
the current Xand Y minimum and maximum values. To change these values to more aesthetic or
rounded numbers simply type in new values and press the OK button. See pictures below.
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2820.0 2840.0 2860.0
7300.0 L L

Fit Linear Gradient 3
Stretch/Shrink PVT Gradients
Calculate Gradients Intersect
7400.0— Calculate Gradients DP at depth
Delete Gradient Intersection Point

Change X and Y Axis Values

Unzoom
7500.0 \2‘340.9325 psi 7487 0155 fest
.
@ Change X and Y Axis Values ﬁ
| X Aucis | | i |
Minimum  2820.00 Minimum  7380.00
Maximum | 2880.00 Maximum  7600.00
Interval 10.00 Interval 20
oK Cancel
\

The result should like the following:
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2820.0
7380.0

PRESSURE [ psi |

28300 28400 2850.0 2860.0
| | | |

2870.0
|

2880.0
|

7400.0

7420.0

7440.0

7460.0 —

7480.0

7500.0

DEPTH [ ft tvdss |

7520.0

7540.0

7560.0

7580.0 -

7600.0—

+ el A

Well A Gas
Gradient = 0.0834 psilfft

2840.9326 psi 7497.01565 feet

well A Oil
adient = 03000 psi/ft

»
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Excess Pressure Chart Operations

The Excess pressure chart is an alternative pressure Vs depth display. This display normalises the
pressure data for a specific Fluid gradient. This technique essentially remowes the effects of the selected
fluid density, and therefore improves the visualisation of small density differences and pressure barriers
that may not be as apparent on standard pressure Vs depth plots.

For more details on the use of Excess Pressure Plots please refer to "Improved Interpretation of Wireline
Pressure Data", by Alton Brown, AAPG Bulletin v87 No2, February 2003.

The Excess Pressure chart becomes active when at least one well pressure Vs depth data has been
entered, together with at least one Fluid gradient. To display the Excess Pressure chart select a well
and gradient via the dropdown listboxes located at the base of the Excess Pressure chart area, as
shown below.

‘ LEHRE 2 [H Q)= PDPlot Pressure v's Depth Analysis [Well A.pdp] (o[ o]
Application Options | Series fppearance  Output &) About @)
feet - | |MarkerSize 10 3 |V/DD Mobiry| | | Enabled| |Postion Right - | ||¥ Enabled| | ¥ Display Labels ? ' Enabled || ¥/ Display Labels ? Enzbled ||| Separate Chatt 7
Depth
Pressure  psi Minmum 5 5 | |Maxmum 20 % | |Rangs 0 Width 2 :|Al Range 0 Width 4 S |A2| | |Marker Size 20 T [A3 Range 05 ||Width 1 T |Aez 20
Change Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart|Mobility and Temperature ChartInput Well Data Display Series «
Select Well | = Select Gradient = Select Log = Display Wells
el A 7] Well A

In the example shown below, the selected Fluid Gradient is the "Well A Oil" gradient. All other pressure
data and existing gradient data are normalised to this selected gradient. The selected gradient appears
as a \ertical line. Any pressure data or other gradient data that deviates from this gradient can either
relate to density differences, pressure barriers or non- representative datapoints (eg. supercharged). In
the example below, it becomes very apparent that both the pressure data and gradient data deviate as a
result of the gas and water fluid density differences.
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4.1

]‘ DEHE =49 )= PDPIot Pressure v's Depth Analysis [Well A.pdp] [E= )
i 5 N
| Application Options | Series Appearance  Output &) About (@)
Depth feet - | |MakerSize 10 % VDD Mobity| | |V Enabled| |Postion Right | |V Enabled|| ¥ Display Labels ?| || ¥ Enabled || V| Display Labels ?|| ||~ Enabled ||~ Separate Chart 2|
Pressure  psi 7| |Minimum 5 5 | |Maximum 20 | |Rangs O |Width 2 s |Aa| |Range 0 |Width 4 S |A3| | |Marker Size 20 T (A3 |Range 05 || Width 1 T |Aez 20 2
Change Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart|Mobility and Temperature Chart|Input Well Data Display Series «
Select Well Well A - Select Gradient - Select Log - Display Wells
Well A
PRESSURE [ psi |
20.0 -10.0 0.0 10.0 20.0 30.0
7300.0 L L L ]
& Vel A
— Viell AGas
= viell Al
— iell Aiater
7400 0] 4Tell A Layer A
A Gas
Tadient = 00834 psilft
Viell A Layer B
7500.0 40,9326 psi 7497.0155 feet
—  J Vel A Layer C
w Well A Oil
2 Gracient = 0.3000 psift
sl *
= *
o Vel A Layer D
o
7600.0— ’
\Well A Water
ient = 0.4500 psifft
+
Display Wells
7700.0—
Display Layers.
Display Fluid Gradient
Wil A Layer E Display Logs
Display Intersections
7800.0
ala B2

Zooming /Unzooming

As with the Main chart, Zooming and unzooming within the Excess Pressure chart area couldn't be
easier !

Simply single click the left mouse button and hold down and drag a highlighted rectangle. See the
following pictures below that demonstrate zooming into a specific area.

PRESSURE [ psi] PRESSURE [ psi |
200 -10.0 00 1 G S0 g 0
73000 L L
7400.0- —
7400.0—
7500.0-{ 9
75000 B40.9226 psi 7497.0155 feet o A COp—
= —Te " E radient= 03000 psif
H Vel AGH A
= Gradient = 0.3000 psift -
= ¢ z
= * i —
= g
& * 7600.0—|
i -—
i *
e NS \

To unzoom simply single (left mouse button) click in the top left hand corner Reset Button, as
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highlighted with the Cursor in the picture below.

The user can also scroll horizontally and vertically using the scroll bar arrows and bars located within the
horizontal and vertical scrollbar tracks.

35 A5 0.5
| |
7446.6 212
>
T7496.6 — 0:9326 pai 7457.07
L

4.2 Chart Tooltips

As with the Main chart, Chart tooltips are created automatically and their content depends on the
amount of data the user enters. The more data entered, the more data is added as tooltips to aid the
user interpret and display representative fluid pressure gradients.

To display tooltips simply hold the cursor over a datapoint, fluid gradient, layer or log display.

Examples are provided below of tooltips.

PRESS

PRESSURE [ psi -34 16

L
WEE
34 16 74621
:

L
74621 _JoIH
!

0.9326 psi 74970155 feet
0.9326 psi 7497 0155 feet ’
* 75121
Well A il

Gradient = 0.3000 psifft

7512.1~
Well A Oil
Gradient=0.3000 psifit

7562.1-] 75621~

4] ft tudss ]
L

SEPTH | ft tudss |

4.3 Change X and Y Axis Values

The Change X and Y Axis Values menu toggle item, accessed by a single right click on the main chart
area, is provided primarily for presentation and report output but also provided as a global reset view
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option.

Once the user selects the Change X and Y Axis Values menu toggle item an input box will popup with
the current Xand Y minimum and maximum values. To change these values to more aesthetic or
rounded numbers simply type in new values and press the OK button. See pictures below.

PF

34 1.6

ala
74621 —
|

Stretch/Shrink Selected Gradient feat

Change X and Y Axis Values

75121+ i
Unzoom L\\)
.
@ Change X and Y Axis Values ﬁ
[XAois| (Y s}
Minimum -5 Minimum 7420
Maximum 10 Maximum 7630
Interval 25 Interval 0
oK Cancel

The result should like the following:
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DEPTH [ ft tudss |

0.0

PRESSURE [ psi |

25 5.0 7.5 10.0
| 1 | |

* el A
— rlell A Gas
— el A DIl
— el Aliater [

.

*

9326 psi 7457 0155 feet

Well A Oil

*

Gradient=0.3000 psift

Well A'Water
ieqt = 0.4509 psifft
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5 Mobility and Temperature Chart Operations

A third chart is provided for additional quick data quality control.

]-‘ DEH =2HQ): PDPlot Pressure v's Depth Analysis [Well A.pdp] (o[ i
1 L1
“ | ppplication Options | Series Appearance  Output ) About (@)
Depth  feet - |MatkerSize 10 % |V/DD Mobiity| | | Enabled| |Postion Figtt - | Enabled|| ¥ Display Labels ?| | ¥ Enabled || V| Display Labels ?|| | Enabled || Separate Chart 2|
Pressure  psi 7 ||Minimum 5 % ||Madmum 20 > | |Range 0 ||Width 2 I [A3| | |Range 0 |Widh 4 1 |Af| |MarkerSize 20 L A7 |Range 05 ||Width 1 % |Aea 20 2
Change Units Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display
Main Chart|Excess Pressure Chart| Mobility and Temperature Chart|Input Well Data Display Series «
Select Wiell [well A] +|  Yidds [Depthivdss -] Xt&ds  |Drawdown Mobiity +|  x2sxis  |Temperature = Display Wells
Well A
Drawdown Mobility
0.0 50.0 100.0 150.0 200.0 250.0
7300.0 L L L L |
® Drawdown Mobility
® Temperature
] u
7400.0— ® -
L] |
L] =
[} [ ]
L] L]
[} [ ]
[] ]
7500.0— . i
] ] 1]
%g [ ] [ |
= ° ]
k3 [
[} []
7600.0— ® =
n °
| L]
] [}
[ ]
[ °
L] L]
7700.0— = e
] °
- ° Display Wells
- . Display Layers.
Display Fluid Gradient
7800.0 T T : . | Display Logs
178.0 180.0 182.0 184.0 186.0 188.0 190.0 Besplyistersections)
Temperature
al. [ 2

Assuming data has been entered, the user can toggle between the various dropdown boxes to display
either Depth as twd or md, and drawdown mobility and temperature.

Tooltips are also provided for this chart. See below.
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Drawdown Mobility
0.0 50.0 100.0 150.0 200.0 250.0
7300.0 | | ! ! |
B Drawdown Mobility
® Temperature
L |
7400.0— ® o
L |
® .
L ] |
| L
L ]
] | |

rEES [} Well: Well A Date: 26 June 1990
o n ° Depth : 7481 Pressure : 2839.0788
= Y Test Number: 19
2 @ |Depth MD:10133.23
= Drawdown Mobility : 107.8
= Temperature: 181.1

Time Tool Set : 293
7600.0 Comments: 20 cc drawdown good test |
| L
n L
| L
| [ ]
| ®
7700.0 u .
| [ ]
| [ ]
| L]
7800.0 T T T T T
178.0 180.0 182.0 184.0 186.0 188.0 190.0
Temperature
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6.1

Chart Display Options

Within the PDPIot Application Options and Series Appearance Ribbonbar tabs, shown below, there are
numerous options to change almost all aspects of the chart display. A brief description is provided below

for each of these options.

.\ DEHR @A Q)= PDPlot Pressure v's Depth Analysis [Well A.pdp] =lel =]
“="" | ppplication Options | Series Appearance  Output ) About (@)
Depth feet - | |MatkerSize 10 % |¥/DD Mobiiy| | | Enabled | |Postion Right = |¥ Enabled|| ¥ Display Labels ?| || ¥ Enabled || V| Display Labels ?|| |~ Enabled || I Separate Chart 2|
Pressure  psi 7 ||Minimum 5 % ||Maximum 20 % | |Range O |width 2 + |A3| | /|Range 0 |Width 4 T |A8| [MarkerSize 20 T |A3| |Range 05 ||Width 1 T |Aea20 2

Change Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data ‘ Display Series

,.'\ DEHBIEHQ )= PDPlot Pressure v's Depth Analysis [Well Apdp] SHECE_X
== Application Options Series Appearance | Output ) About @)
Well A - Layera - | Viell AGas < wel AGR - ell A Gas and Well AOi v%
|B5 - | Diamond -0 2| |||Bg - | Soid -z 2 || |BR || Soid -3 21 |||BR - Soid -1 2 ||| |88 - |Cross /|20 =

Wiells Layers Fluid Gradients Logs Intersections
Main Charl| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data ‘ Display Series «

Display Layers

To toggle on or off all the available display layers within the main chart display set the Layers Display
Enabled checkbox option to True or False, see screen capture below.

.\ el e df_ e PDPlot Pressure v's Depth Analysis [Well A.pdp] =1 it
/ Aoplication Options | Series Appearance  Outout © fbot @
Depth fest | |Marcer Size 10+ ||/ DD Mobity | | |[Z] Eqabled | |Postion Right v | |¥ Enabled || ¥ Display Labels 7| |V Enabled || ' Display Labels 7| || Enabled ||| Separate Chart ?|
Pressure  psi T |Minimum 5 I |Madmum 20 3 | ||Range O |width 2 Z (a2l |/|Range 0 |width 4 T ||A3| |MarkerSize 20 D ||A3| |Range 05 | |Width |1 2 Aea20

Change Unts Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart Excess Pressure Chart| Mobility and Temperature Chart  Inp| Enable Layers Display ) | Display Series «

To toggle off individual layers globally, use the checked list box located at the right hand side of the
application, see screen capture below.
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J REE FAEIEI-D PDPlot Pressure v's Depth Analysis [Well A.pdp] (= [ [t
\_) ApliczionGoior=s B © Aot @
Depih  feet - | |MakerSize 10 % VDD Mobity| | |V Enabled| |Postion Right | | ¥ Enabled || ¥| Display Labels ?| | ¥ Enabled || ¥/ Display Labels ?| | Enabled || Separate Chat 7|
Pressure  psi |Minimum 5 & | [Mamum 20 % |||Range @ |[widh2 3 |A3) | [Range ©  |widh 4 T |A3| |Makersize 20 1 A3 |Range 05 | |width 1 t|Aea20
Change Units Marker Size Layers Display Flid Gradients Gradiert Intersections Logs Display
|Main Chart | Excess Pressure Chart [Mobility and Temperature Chart | Input Well Data | Display Series «
Display Layers
PRESSURE [ psi [#] Layer A
el T —
2820.0 2840.0 2860.0 2860.0 2900.0 2920.0 % rED
7300.0 1 1 1 1 1 ] v £
. Vilell A Laye A
7400.0 Well A Gas
Gradient = 0.0834 psilft
7500.0 2840 5326 psi 7497.0155 feet P S
N Well A Gil
= dient =0.3000 psift
=
z
B Well A Layef D
w
(=}
7600.0—
Viell AWater
jent = 04509 psilft
Display Wells
7700.0—| d
Display Layers.
Display Fluid Gradient
v E Display Logs
Display Intersections
. — e ———————————————————ed
il @ 2

The Set Label Font button allows the user to change the font style and size for the display layer labels.
Once the user selects the Font button, a Font Dialog box is displayed and allows the User to change
the font style and size.

.) = PDPlot Pressure v's Depth Analysis [Well A.pdp] (= [ ]
\ Application Options | Series Appearance  Output &) About (@)
Depth  feet - | |MatkerSize 10 % |¥/DD Mobiiy| | |V Enabled | |Postion Right - | | ¥ Enabled || ¥| Display Labels ?| | ¥ Enabled || ¥/ Display Labels ?| || Enabled || Separate Chart 7|
Pressure  psi |Minimum 5 > | [Madmum 20 % |||[Range @ |[widh2 2 [A3) | [Range @ |widh 4 I |A3| |MekerSize 20 3 |A3| |Rangs 05 | |Width 1 s l|aea20 2

Change Units Marker Size | Layers Display | Flid Gredierts Gradiert Intersections Logs Display
|Main Chart | Excess Pressure Chart [Mobility and Temperature Chart Input Well Data | [ St Layer Font | | Display Series «
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6.2

Font: Font style: Size:
[Microsoft Sans Seri] [Reqular 7 [ ok |
Microsoft Sans Serf P2 8 ~
(} Monotype Corsiva 0 ] 5 Cancel |
H M5 Mincho 10
(} M5 Outlook - 11—
(} M5 Refersnce Sapg S 12
{} M5 Reference Spdagal 14
B MT Extra v 15
— Sample
| AsBbYyZ=
Script:
I‘Nestem LI

The Layer X Range Tolerance inputbox allows the user to change to range over which individual layer
depth values are displayed over the well specific pressure range.

‘ DEed ENRIDE PDPlot Pressure v's Depth Analysis [Well A.pdp] o= ]
“=""| ppplication Options | Series Appearance  Output ) About (@)
Depih  fest | ||MarkerSizs 10 % |[¥ DD Mobity| ||| Enabled | |Postion Right = | ||¥ Enabled|| ¥ Display Labels 7| || Enabled || ¥ Display Labels 2| | || Enabled ||| Separate Char 7|
Pressure  psi T |Minimum 5 5 | |Maximum 200 |Rang§ﬂ |Width |2 s lAl| |Range 0 |Width 4 S |A8| | |Marker Size 20 T (A3 |Range 05 || Width 1 T |Aez 20 2

Change Uits Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart Mobility and Temperature Chart Inp| Layer Display X Range | | Display Series « |

A value of 0 results in the layer depth value being displayed exactly from the minimum to maximum
pressure values entered for a specific well.

A value of 0.1 will result in the layer depth value being displayed 10% less than the minimum pressure
value and 10% more than the maximum pressure value entered for a specific well.

Layer X Range

Please input reguired X Range for Layer Display

0.1

Display PVT Gradients

To toggle on or off all the available PVT Gradients within the main chart display set the Fluid Gradients
Enabled checkbox option to True or False, see screen capture below.
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TA EF EIEIEI- PDPlot Pressure v's Depth Analysis [Well Apdp] (= [ o]
=" ppplication Options | Series Appearance  Output ) About (@)
Depth  [feet - |MarkerSize 10 3 |V DD Mobiity| | Enabled |Postion Right - |[]Eqabied | | v Display Labels 2| | ¥ Enabled ||/ Display Labels ?| || Enabled ||| Separte Chart 2.
P o |Minimum 5 7 ||Maximum 20 D |||Range @ ||Widh 2 I |A3| ||Range 0 |Widh 4 T |A3| |MarkerSize 20 T A3 |Range 05 | |Width 1 S |20
Changs Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart Mability and Temperature Chart Input Well Data Enable Fluid Gradient Displays | | Display Series «
To toggle off individual Gradients, use the checked list box located at the right hand side of the
application, see screen capture below.
JTA E EAEIEIGDE PDPlot Pressure v's Depth Analysis [Well A.pdp] (= [ ]
“=""| ppplication Options | Series Appearance  Output ) About (@)
Depth  fest - ||Marcer Size 10 2 | DD Mobiity| | | ¥ Enabled||Postion Right = | | ¥ Enabled || ¥| Display Labels 7| | ¥ Enabled || ¥ Display Labels 7| |||~ Enabled ||~ Separate Chart 7|
Pressure  psi |Minimum |5 * | |Mawmum 20 D |||Range 0 ||Widh 2 1 |A3| | |Range 0 ||Widh 4 T |A3| |MaderSize 20 L |A3| |Range 05 ||Width 1 % |Aea 20 2
Changs Units Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart Mability and Temperature Chart Input Well Data Display Series «
Display Fluid Gradient
PRESSURE [ psi] Viell A Gas
28200 28400 2860.0 28800 2900.0 29200 29400 el A st
7300.0 1 1 Il 1 1 I}
o Wiell A
A ‘well ALaydr A
7400.0— Well A Gas
Gradient = 0.0234 psiff
7500.0 | %m 9326 psi 74970155 fest el A sy €
@ -
Z
z .
- *
I
= ¢ Vel ALsye D
w
[=]
7600.0—
Well A Water
ient = 0.4509 psifft
Display Wells
7700.0— il
Display Layers.
Display Fluid Gradient
v E Display Logs
Display Intersections
7800.0
al. [ 2

The Display Labels ? checkbox item allows the user to toggle on / off all the available display PVT

Gradient labels.

'\_A EETERIE PDPlot Pressure v's Depth Analysis [Well A.pdp] o 0 |
==" | Application Options | Series Appearance  Output ) About @)
Depth feet - |MatkerSize 10 % |V/DD Mobiity| | | Enabled| |Postion Figtt - || | Enabled| |41 Usﬁy Labels 7| | ¥ Enabled || V' Display Labels ?|| |~ Enabled || Separate Chart 2|
Pressure  psi T |Minimum 5 % |Madmum 20 3 | |Range O |Width 2 A8 |Range 0 |width 4 L |A3 || |MarkerSize (20 1 (A3 |Range 0.5 || Width 1 Az 20 2

Change Unts Marker Size Layers Display Fluid Gradients Gradient Intersections Logs Display
Main Charl| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data Display Gradient Labels 2| ‘ Display Series « |

The Set Fluid Gradients Font button allows the user to change the font style and size for the display

PVT Gradient labels. Once the user selects the Font button, a Font Dialog box is displayed and
the User to change the font style and size.

allows
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6.3

.‘TA E PDPlot Pressure v's Depth Analysis [Well A.pdp] [ =
/ Application Options | Series Appearance  Output & About @)
Depth  fest - | |MakerSize |10 % ||/ DD Mobity | | || Enabled| |Postion Right - | | ¥ Erabled | | V| Dispiay Labels 2| | |/ Enabled || ¥| Display Labels ?| ||| Enabled| | Separate Chart 2|
P o 7| |Minimum 5 7 ||Maximum 20 7 | |Range 0 |With 2 T |A3| | |Range 0 |Widh 4 T Ip&\ |Marker Size 20 3 | A3 | |Range 05 || Widh 1 DAz 20 2

Change Units Marker Size Layers Display Fiid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart|Mobility and Temperature Chart Input Well Data | Display Series «

Font: Font style:

[Microsoft Sans Seii] [Regular
Microsoft Sans Serf 8

(} Monotype Corsiva

B M5 Mincho

() M5 Outlook .
€} M5 Reference Sans 5
(} M5 Reference Special
B MT BEdra v

i

Cancel

— Sample

I AaBb'yiz

Script:

IWestem LI

The Gradient X Range property item allows the user to change to range over which individual PVT

Gradients, entered \ia the Input Fluid Gradient Data method, are displayed over the well specific
pressure range.

.‘Q =A"] ETDE PDPlot Pressure v's Depth Analysis [Well A.pdp] (o 1) ]
=""| ppplication Options | Series Appearance  Output ) About (@)
Depth  feet | ||MarkerSizs 10 2 |/ DD Mobity| ||| Enabled | |Postion Rigft - ||| ¥ Erabled || ¥ Display Labels 2| | ¥ Enabled|| ¥/ Display Labels ?|| | ¥ Enabled ||| Separate Chat 2|
Pressure psi 70 ||Minimom 5 * ||Madmum 20 D |||Range @ |(With 2 |A3| | |Range [l | |Width 4 7 |A3] |MekerSze 20 1 |AZ| |Range 05 ||Width 1 & |Awa 20 3

Change Units Marker Size Layers Display Flid Gradients Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart Mability and Temperature Chart Input Well Data Fiuid Gradients Display X Range: | Display Series «

A value of 0 results in the PVT Gradient being displayed exactly from the minimum to maximum
pressure values entered for a specific well.

A value of 0.1 will result in the PVT Gradient being displayed 10% less than the minimum pressure value
and 10% more than the maximum pressure value entered for a specific well.

Display Gradient Intersections

To toggle on or off all the available PVT Gradient Intersections displayed on the main chart set set the
Layers Display Enabled checkbox option to True or False, see screen capture below.
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.‘- =" ENEIGDE PDPlot Pressure v's Depth Analysis [Well A.pdp] [ =
=" ppplication Options |  Series Appearance  Output & About @)
Depth  Feet | ||MadkerSize 10 % |/¥/DD Mobilty| | | Enabled||Postion Right | || Enabled || ¥! Display Labels 7| |2 Erli!,\edu | Display Labels ? | ||| Enabled || | Separate Chart 7|
P o 7| |Minimum 5 7 ||Maximum 20 7 | |Range 0 |With 2 T |[A3| | |Range 0 |Widh 4 T |A3| |MakerSize 20 T |A3) |Range 05 || Widh 1 7 ||Aea 20 2

Change Units Marker Size Layers Display Fluid Gradierts Gradiertt Intersections Logs Display
Main Chart| Excess Pressure Chart [Mobility and Temperature Chart| Input Well Data Enable Gradient Intersections Displays | ‘ Display Series «

To toggle off individual Intersections, use the checked list box located at the right hand side of the
application, see screen capture below.

JJ' DEHA =)= PDPlot Pressure v's Depth Analysis [Well A.pdp] (o[ ]
=" ppplication Cptions | Series Appearance Outpt ) About (@)
Depth feet - |MatkerSize 10 % |V/DD Mobiity| | | Enzbled| |Postion Figtt | ||/ Enabled || ¥ Display Labels 7| || ¥ Enabled || V' Display Labels ?|| |V Enabled ||| Separate Chart 2|
Pressure psi |Minimum |5 * | |Mamum 20 D |||Range @ ||[Widh 2 1 |A3| | |Range 0 ||Widh 4 T |A3| |MakerSize 20 L |A3| |Range 05 ||Width 1 & |Awa 20 3
Change Uits Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display
Main Char| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data Display Series «
Display Intersections
PRESSURE [ psi] [] Vel iﬁasand Well AGH
2820.0 2840.0 2860.0 2880.0 2900.0 2920.0 2940.0
7300.0 1 1 | 1 1 |
* WellA
Viell A Laye A
7400.0—|
Vel ALayg B
7500.0— VEITA Lsvd ©
o
4
2
=
£
o Vell A Lsyef D
w
(=}
7600.0—|
\Well A Water
ient = 0.4509 psifit
[Z] Display wells
7700.0— B
Display Layers
Display Fluid Gradient
v E Display Logs
Display Intersections
7800.0—
al. 8 2

The Set Gradient Intersections Font button allows the user to change the font style and size for the
display Intersection labels. Once the user selects the Label Font button, a Font Dialog box is displayed
and allows the User to change the font style and size.

.‘ DEEAR =LA )- PDPlot Pressure v's Depth Analysis [Well A.pdp] (= o]
=""| ppplication Options | Series Appearance  Output ) About (@)
Deptn  feet - | |Maker Size |10 % ||/ DD Mobilty | | || Enabled| |Postion Right - | ¥ Erabled || ¥ Dispiay Labels 7| | ¥ Enabled| | ¥| Display Labels ?| | | ¥ Enabled | Separate Chart 2|
Pressure  psi 7 |Minimum 5 % | |Maxdmum 20 % | |Range 0 |Width 2 A8 |Range 0 |Width 4 S |A2| | |MarkerSize 20 T [A3| |Range 05 || Width 1 T |Aez 20 2
Change Unis Marker Size Layers Display Fiid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart Mability and Temperature Chart Input Well Data [ 5=t Gradient Interssctions Fort Pisplay Series « |

To remowe individual Gradient Intersection points, please refer to Delete Gradient Intersection Point
menu item, accessed by a single right click on the main chart area, discussed in Calculate Gradients
Intersect section. See picture below.
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6.4

ss |

Display Logs

Delete Gradient Intersection Point I}
Change X and Y Axis Values

Unzoom

PRESSUF
28306 28356 28406 28
| |
o« |
74234 =
s
Fit Linear Gradient 2
Stretch/Shrink PVT Gradients
Calculate Gradients Intersect
] Calculate Gradients DP at depth
~
74734

2840.9326 psi 7457.01

To toggle on or off all the available Logs displayed on the main chart, set the Logs Display Enabled
checkbox option to True or False, see screen capture below.

.\' NEHAR @ JT._ = PDPlot Pressure v's Depth Analysis [Well A.pdp] SERER X
’ Application Options | Series Appearance  Output ) About (@)
Depth  fest ~  |Marcer Size 10 T |/¥/DD Mobility | ||/ Enabled ||Position Right - | | ¥ Enabled || | Display Labels 7| | ! Enabled || ¥ Display Labels 7| | |[/] Enalﬁdll Separate Chart ?|
Pressure  psi 7| |Minimum 5 % |Maximum 20 > | |Rangs O |Width 2 Al |Range 0 |width 4 S |A8| | |Marker Size 20 T (A3 |Range 05 || Width 1 T |Aez 20 2

Change Lits Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display

Main Chart| Excess Pressure Chart | Mobility and Temperature Chart | Input Well Data

Ensble Logs Display jsplay Series

To toggle off individual Logs, use the checked list box located at the right hand side of the application,

see screen capture below.

«|
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JJQ EEIEIEI-) PDPlot Pressure v's Depth Analysis [Well Apdp] ==
“=""| ppplication Options | Series Appearance  Output &) About (@)
Depth  feet - | |MakerSize 10 3 |[¥/DD Mobilty | | | /¥ Enabled| |Postion Right - | | ¥ Erabled | V| Display Labels 2| | ! Enabled|| ¥ Display Labels ?|| [[¥ Enabled || Separate Chatt 2|
Pressure  psi 7| |Minimum 5 5 | |Maximum 20 | |Rangs O |Width 2 s |Aa| |Range 0 |Width 4 S |A3| | |Marker Size 20 T (A3 |Range 05 || Width 1 T |Aez 20 2
Change Unts Marker Size Layers Display Fiid Gradients Gradient Intersections Logs Display
Main Chart | Excess Pressure Chart | Mobility and Temperature Chart Input Well Data Display Series «
Display Logs
PRESSURE [ psi ] W%E_

2846.0 2851.0 2856.0
! 1 1

* el A

Well A Oil

75234 — ent = 0.3000 psift

DEPTH [ ft tudlss |

7573.4— Display Wells

Display Layers.

Display Fluid Gradient

Display Logs

Display Intersections

ala B2

The Logs X Range Tolerance property item allows the user to change to range over which individual
Logs are displayed over the well specific pressure range. The value should be greater than 0 and less

than 1.
'\TA ErFTFERIGE PDPlot Pressure v's Depth Analysis [Well A.pdp] (= [ ]
“ | Application Options | Series Appearance  Output ) About (@)
Depth  feet | ||Marker Size 10 % |[%/DD Mebiity| ||| Enabled | |Pastion Right - ||| ¥ Erabled || ¥ Dispiay Labels 2| | % Enabled|| ¥ Display Labels 2| || | ¥ Enabled || Separate Chart 2|
Pressure psi 7 ||Minimum 5 % ||Madmum 20 > | |Range 0  ||Width 2 I [A?| | |Range 0 |Widh 4 I |A%| |MarkerSize 20 L |AZ mang&m |Width 1 7 ||Aea 20 T
Change Units Marker Size Layers Display Flid Gredierts Gradiert Intersections Logs Display
Main Chart] Excess Pressure Chart | Mobility and Temperature Chart Input Well Data [Logs Display X Range Jplay Series « |

A value of 0.25 results in Logs being displayed from the minimum pressure value, entered for a specific
well, to 25% of the range (maximum - minimum) of pressure values entered for a specific well. Likewise
a value of 0.5 will display the Logs across 50% of the pressure range of values entered for a specific
well.

The option is also provided to toggle between the logs displayed either as a separate chart parallel to the
main display chart, or integrated into the main chart area. To toggle between these display options
select the Display Logs as Separate Chart property option highlighted below.
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B _& =) ERRI=DE PDPlot Pressure v's Depth Analysis [Well A.pdp] o=
=" ppplication Options | Series Appearance  Output ) About (@
Depth  |feet - | |MakerSize 10 3 ||/ DD Mobilty | | || Enabled| |Postion Right - | | ¥ Erabled | V| Dispiay Labels 2| | ! Enabled|| ¥| Display Labels ?|| ¥ Enabled || [#] Separpte Chatt 2|
eptl
Pressure |psi T |Minimum 5 2| [Madmum 20 |Rangs 0 |Width 2 < [|A8) |Range 0 |Width 4 T ||A8| |MarkerSize 20 T ||A3| |Range 05 ||Width 1 T |Aea 0 C
Change Unis Marker Sizs Layers Display Fiid Gradients Gradient Intersections Logs Display
Main Chart| Excess Pressure Chart |Mebility and Temperature Chart Input Well Data [ Display Logs as Separate Chart 2| « |

Examples of resultant displays are shown below :

50 90 130
70 110 15028200
L L

PRESSURE [ psi |

2840.0 2860.0 2880.0 2900.0
| | | |

7300.0

7400.0—;

by

¥300.04

H| r".hw’qh"ll] |"".|rﬂ wrl !“1

f

DEPTH [ ft tudss |

7600.0 -

¥700.0+

A A Jl“rﬂ,.ul-bbu{u Ay fﬁﬂummwwww I‘L"T

-

wiell A Layi

Well AGas
Gradient = 0.0834 peifft

‘well A Layér B

28409326 psi 7497 0155 feet
P! Vel & Layr C

wiell A Oil
dient= 03000 psift

‘well A Layér D

Well A'Water
ient=0.4509 psift

7800.0 -
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PRESSURE [ psi ]
2820.0 2840.0 2860.0 2880.0 2900.0 2920.0 2940.0
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7 Units
7.1 Depth
Units have been kept simple. ie., Depth units consist of feet and metres and Pressure units consist of
psi and bar.
Fluid gradients and PVT input have deliberately been left entirely in Qilfield imperial units; ie. "psi/ft",
since it is very common industry practice to quote fluid density values in this manner. For example gas
gradient of 0.08 psi/ft, oil gradient of 0.3 psi/ft and water gradient of 0.45 psi/ft.
To select between the available depth units, simply toggle between main menu items of feet and metres,
as shown below. Any depth values already entered into the application will automatically be changed to
the new selected unit.
‘ NEHR E‘J Q)= PDPlot Pressure v's Depth Analysis [Well A.pdp] =B
“| pplication Options |  Series Appearance  Output © About @
Depth et - |Marker Size 10 % ' |/¥ DD Mobiity W | Enabled | |Postion | Right - | ||¥/Enabled || ¥| Display Labels 7 ' Enabled || V| Display Labels 7| | ||¥ Enabled Separate Chart ?
Pressure  psi Minimum 5 > | |Maximum 20 % | |Rangs 0 Width 2 s |Al Range 0 Width 4 T |A2| | |Marker Size 20 T [A3 Range 05 ||Width 1 T |Aez 20
Change Units Marker Size Layers Display Fuid Gradients Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart Mobility and Temperature Chart | Input Well Data Display Series «
To change the chart Axis Title for Depth simply edit the text contained with the Axis Title Input box,
located in the Output ribbon tab, as shown below.
‘ DEEHBRI A )= PDPlot Pressure v's Depth Analysis [Well A.pdp] = | (5D |
Application Options ~~ Series Appearance | Qutput &) About @)
1% Main || (£ Excess || L% Mobilty | |Report Fort Verdana -0 || Depth Ads DEPTH [fttvdss |
el Main || (e Excess || i Mobity | | | [ 4] Create Report | |Visual Style Blue - Pressure As | PRESSURE [psi]
Output Charts Output Settings Auis Titles h
Main Chart| Excess Pressure Chart| Mobility and Temperature Chart | Input Well Data Display Series «
7.2 Pressure

Units have been kept simple. ie., Depth units consist of feet and metres and Pressure units consist of
psi and bar.

Fluid gradients and PVT input have deliberately been left entirely in Qilfield imperial units; ie. "psi/ft",
since it is very common industry practice to quote fluid density values in this manner. For example gas
gradient of 0.08 psi/ft, oil gradient of 0.3 psi/ft and water gradient of 0.45 psi/ft.

To select between the available pressure units, simply toggle between main menu items of psi and bar,
as shown below. Any pressure values already entered into the application will automatically be changed
to the new selected unit.
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BETTFIEIN-DE PDPlst Pressure v's Depth Ansl =
Application Options | Series Appearance  Output & About @)
Depth fest + | |Marker Size 10 5 |/¥/DD Mobiity | | |/ Enabled | |Postion Right = | | ¥ Enabled || ¥ Display Labels ?| ||v Enabled || V' Display Labels ?| | Enabled || ' Separate Chart ?|
Fee o 'k |Minimum 5 7 ||Maxmum 20 D |||Range 0 ||Widh 2 T |A3| | |Range 0 |Widh 4 T |A3| |MarkerSize 20 T |A3| |Range 05 || Widh 1 7 ||Aea 20 2
Change Units Marker Size Layers Display Fluid Gradients Gradiert Intersections Logs Display
Main Chart| Excess Pressure Chart |Mobility and Temperature Chart|Input Well Data ‘ Display Series « |

To change the chart Axis Title for Pressure simply edit the text contained with the Axis Title Input box,
located in the Output ribbon tab, as shown below.

. D& E PDPlot Pressure v's Depth Analysis [Well A.pdp] [ [ ]
/ Application Options ~ Series Appearance  Output ) About @)
|13 Main | | [ Bxcess | | 2% Mobilty|  |Report Font Verdana - |10 | || Depth Ads DEPTH [fttvdss |
[ bl Main || e Excess || e Mobity | |4] Create Report| Visual Style | Blus - ||| Pressure Ads

Output Charts Output Seltings Ao Tilles s
Main Chart | Excess Pressure Chart| Mobility and Temperature Chart Input Well Data | Display Series «
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8.1

8.2

Change Chart Colors and Formats

Change Series Appearance

For individual pressure depth series, the user can either :

¢ Choose to to hawve a fixed marker size, or
¢ Link the marker size to the value of drawdown mobility, ie., the higher the value of drawdown
mobility the larger the marker size.

To select the latter option, select the checkbox item in the PDPlot Application Options ribbonbar tab DD
Mobility, as shown below.

.\ NEFFIEREI)E PDPIot Pressure v's Depth Analysis [Well A.pdp] SHEERL OC
" Application Options |  Series Appearance  Outout © About @
Depth  feet - |Makersze 10 % |[ZoD M&hﬂrw‘ | Ensbled | |Postion Rigt = |V Enabled|| ¥ Display Lsbels 2| |/ Ensbled |V Display Labels ?| |/ Ensbled ||| Sepamts Chart 2|
Pressure  psi © | Miimum 5 3 [Mmimm 20 | |Range 0 wighz 2 [A2| | [Range®  |widnh 4 3 |A%| |MakerSze 20 3 A3 | Range 05 |wih 1 D |Aea 20 3

Changs Urits Marker Sizs Layers Display Fuid Gradisnts Gradiert Interssctions Logs Display
Main Chart [Excess Pressure Chart | Mobility and Ten Link Marker Sizs to Drawdown Mobilty | | Display Series «

The minimum and maximum values of marker size can also be changed by selecting the items
immediately underneath called Mininum and Maximum. See abowve screenshot.

Various options are also provided to allow the user to change the color and style for all of the individually
displayed series, via the Series Appearance ribbonbar tab, as shown below.

‘ DEHR BN Q)= PDPlot Pressure v's Depth Analysis [Well A.pdp] = | (5D
—”  ppplication Options | Series Appearance | Output © Moot @
Well A . . - . -

|2 Diamond -0 == ¥ :||||88 = B == o s ||||88 5 5

e Colon Layers Fiud Gradients Logs Intersctions

H EEENN

Mability and Temperature ChartInput Well Data Display Series «
Display Wells
| II I I I I II PRESSURE [ psi ] Well A
ptandariColon: 2840.0 2860.0 2880.0 2900.0 29200 29400
1 | EEEEE 1 1 I 1 I |
1 | Mlore Colors
o Wiell A

‘ NEF EIEID Q- PDPlot Pressure v's Depth Analysis [Well A.pdp] SIRCE X
— ppplication Options | Series Appesrance | Output ) About @
Wel A - LayerC - | |Well AOI - - -

|82 - | Diamond -0 2| B2 - ||soua -2 - || (5 - |=m PIE B o BIIEE o -

NotSet

Wells Layers s Logs Intersections
Dash

Main Chart | Excess Pressure Chart| Mobility and Temperature Chart Input Well Data . Display Series «
DashDotDot Display Wells
PR Dot Well A
Solid
28200 2840.0 2860.0 e 2900.0 29200 29400

Change Chart Settings

Various options are provided to allow the user to change the format and label displayed for both the X
and Y Axes, the Chart Legend and overall Chart Appearance.

To change any of the chart options select the Chart Settings navigation panel (or Chart icon), in the
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Container Bar on the right hand side of the application. See screen captures below.

== g == g
€ fbout (@) &) About (@)
tersections | ttersections |
Display Series « Chart Settings «
Display Wells 4 Change Legend
I» Legend Font Microsoft Sans Seri
Well A Type Column
Position Top
Alignment Far
Placement Inside
4 Change foas Format
[» Axis Font Arial, 10pt

Decimal Places 1

Luis Label Colour [ Firebrick
X Axis Colour Il Elack

X s Style Sclid

X Axis Width 1

X Grid Colour [ Silver
X Grid Style Dot

X Grid Width

1
Y fucis Colour Il Black
Y Axis Style Solid
Y Axis \Width 1
Y Grid Colour [ Silver
Y Grid Style Dot
Y Grid \width 1
Change Chart Area
Transparent Chart False
Back Colour [ 1'white
Fore Colour [ Antiquelwhite
Gradient Style Mone
Shadow Depth 4
Change Chart Border
Border Colour Il Elack
Border Style Solid
Border \wfidth 1
Border Back Colo [_| White
Border Fore Colou [] PowderBlue
Border Gradient T Center

[

[

Display Wells

Display Layers

Display Fluid Gradient

Display Logs

Display Intersections E—
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