Drill Stem Test (DST) Data Entry & Quantitative Analysis Applet
by John R. Victorine

Introduction

The DST web app has 2 sources for importing well data, 1) the user’s PC or 2) the Kansas
Geological Survey (KGS) Server & ORACLE Database. This program allows the user to import
Well Header Information and Drill Stem Test Data.

There will be occasions when the user would like to inspect the contents of a LAS file. So, for
example, the user may wish to find the identity of the well, the types of logs, depth range, well or
log parameters. Alternatively, the user can suspect that the file is not coded correctly in LAS
format if the Import LAS function fails, and wishes to examine the file to troubleshoot the
problem. The LAS file is an ASCII file and can be read by any text editor, i.e. Notepad,
WordPad, TextPad, etc.

To access Drill Stem Test (DST) Data Entry & Quantitative Analysis Applet
(http://www.kgs.ku.edu/software/DST/applet.html) go to the top of the web page there is a menu
"Main Page|Description|Applet|Help|Copyright & Disclaimer|”. Select the "Applet" menu option
a "Warning - Security"” Dialog will appear.

Do you want to run this application?

Name: DST

!
=> Publisher: University of Kansas
b —

Location: http://wwanw.kgs.ku.edu
This application will run with unrestricted access which may put your computer
and personal information at risk. Run this application only if you trust the location
and publisher above.

Do not show this again for apps from the publisher and location above

g More Information
. A

This program has to be able to read and write to the user’s PC and access the Kansas Geological
Survey (KGS) Database and File Server, ORACLE requires this dialog. The program does not
save your files to KGS, but allows you to access the KGS for well information that may be
missing in your Kansas logs. The program does not use Cookies or any hidden software it only
reads the LAS file for the DST Session and writes a LAS 3.0 File to your PC to save your DST
Session and the well data imported. The blue shield on the warning dialog is a symbol that the
Java web app is created by a trusted source, which is the University of Kansas. Select the "Run"
Button, which will show the DST "Enter"” Panel illustrated below,

DST

Enter


http://www.kgs.ku.edu/software/DST/applet.html
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Drill Stem Test (DST) Control Dialog

Click the "DST Enter” Icon Button, which will show the "Drill Stem Test (DST)" dialog. The
dialog below displays an example of the Wellington KGS 1-32 well DST data loaded from the
“Prev (Previous) Session” image icon button with the data. The icon buttons in the Data Source
Panel assists the user in loading well data into the DST Applet.

‘ Save DST Session ’— =4 Data Source Panel
| D22 source 'y PC(ASCII Data Files) Panel
Data Source Panel Kansas Geological Survey PC (ASCH Data Files) .
. Well nto Prov session Digitize ot * Load Log ASCII Standard (LAS) version
Kansas Geological Survey Panel == 3.0 File with 4 DST Dat
Search for KGS Database Data, i?, = D .It.e WIIJSTS?}VE aTa_l. Plot f
- { . .
* Load Well Information Data. I - sh Igll IZE rei_surevs |meT. otror
* Load Kansas Trilobite Drill oot & iw perFane 5 :t n Pressure-femperature-fime
DST s 11D Number ( Tab 1D ala
Stem Test Data. R “ Create a New DST Data Panel
Header Information Panel Heater Information: -
Summary of Well Information e ok B0 12 tastazn | DT, Tabs
Data Total Depth (TD): 5240.0 Elev (GL): 1250.0 Elev (KB): 1272.0 COﬂtaIﬂSthe DHH StemTeSt RepOI’T Data
Header Tab Header | DST1 ] DST4 | DST2 | DSTI 4 aswell as the Shut In Pressure vs. Time
Well Header Information Panel  [pe=: wie T e SN T T “| Data
. . STRT . F 580.0 START DEFTH -
allthefields that will be srop F 52530] : [END DEPTH
. . STEP . F 0.5 STEP LENGTH
included into the Log ASCII - 99925 : NULL VALUE Each DST Tab has its dataloaded into a
.Sta ”dird (LAE) version3.0File  fleas - T e [ e series of Panels that emulates the
in the “~Well” and o WELLNGTON) : Flld Trilobite Drill Stem Test Report.
~Parameters” Sections. [ W@s On : [Township (e 425) * Pressure Summary — General
be e s | 2 Information & Pressure Summary Table.
wcL . - N '.-rJrrur : lar_a:mn;:: &r Calls) . RECOUET\," - Mud & Cushion
Loc2 . 955 South, 877 West from NE | : Location 2 (foctages) . .
com SUMNER © [County Information & Recovery Information
STAT . Kansas| : e
cTRy us : Table.
e * Gas Rates — Gas Rates Information &
SRVC Halliburton, : |Send
e GasRates Table.
o —SEEE * Shut In Pressure Data — Shut In
ez Pressure-Temperature-Time Data Tables.
LATI . DEG 373153 -
wns . DEG -97 4424 Longitude
o - DR - StodslcOm Horner Plot Quantitative Analysis Dialog
Usercan deletea DST ffl: 4130799.98] : (¥ or Norlh South coordinate |
Ta bfrom the d-la ‘Og 1 Remove This DST Panel Remove All DST Panels _USQI' can remove all DST Taberom the

dialog.
Data Source Panel

The Data Source Panel provides two methods of importing data into the Profile Web App. The
Kansas Geological Survey (KGS) Database and the user’s PC, a Digitizer is also provided to
convert a DST Pressure/Temperature vs. Time Image to digital data. A number of icon buttons
are provided to assist the user in importing the specific data type of interest.



Digitizer

Kansas Well Information
This button allows the user to access well information stored in the Kansas database.

Drill Stem Test (DST) Data
This button allows the user to download Drill Stem Test Data stored in the Kansas database.

Log ASCIl Standard [LAS) File Read
This version will read Log ASCII Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily distinguish between
the two versions. The LAS Java Read classes follow the rules set up by the Canadian Well Logging Society for both versions.

Digitizer
This butten allows the user to digitize the Pressure/Temperature vs. Time Plot. The DST Pressure vs. Time must be a PNG (Portable
MNetwork Graphics), JPEG (loint Photographic Experts Group) or GIF (Graphics Interchange Format) image file.



Importing KGS (Database) Data
KGS (Database) - Importing Drill Stem Test Data

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database. In this example the user will download the well header information & Drill Stem Test
Data from the KGS database. The ORACLE Database is accessed by making Stored Procedure
PL/SQL calls to the ORACLE Database from which an Extensible Markup Language (XML)
data stream is created containing the well data that is passed back to the web app making the
request.

rData Source
Kansas Geological Survey PC (ASCI Data Files)
Well Info DST Data Prev Session Digitize Plot
] LAS File | Digitizer |
B il e

Left Click on the DST Image Icon Button in the Data Source Panel to display the “Search KGS
Database for Trilobite DST Data” dialog.

. - : Search KGS Database for Trilobite DST Data
|= | Search KGS Database for Trilobite DST Data %ﬂl = Search By:

|| Search for Data in Kansas Geological Survey Database: . ® API-Number — The user can search the KGS
S‘:Zf:hay Database for well data by API-Number. The Format
forthe APl is S5-CCC-99999 where

- 55 - Two Digit State Code

- CCC - Three Digit County Code

-99999 -5 Digit Well Number
» Lease name — The user can search for well data by
lease partial phrase, i.e. “Newby”, which will look for
all wells with the phrase “Newby” in the lease name.
4 eTownship-Range-Section —Search for a list of
measured sections by a specificarea..

) API-Number () Lease name (Partial)
Area:

) Township Range Sec... ®) Field (Partial) ) County

Enter Field (Partial Phrase, Not Case Sensitive):

Arroyo Creek

List of Oil & Gas Wells:

LTDCI- API-Number [ Well Name [ Operator «Field Th hf Id b
TD |15-187-20834 _|Kayla Marie 1-2 |Amaco Production Co. leld name — The user can search Tor well data by
15-187-20893 _|Nordling 1-1330 |Harris Oil & Gas Co. field name partial phrase, i.e. “Arroyo Creek”, which
LTD L [15-187-20851 _|Zachary Alexander 1-2 |\Amoco Production Co. : : " "
5 187.20045 Doremiah David 135 moco Produdion o will I.ookfor all wells with the phrase “Arroyo Creek” in
15-187-20809__|Shonn Gregory 1-35 Amoco Production Co. thefield name.
15-187-20898  |Grover 1-13 Harris Oil and Gas Co. * County — The user can look for wells with DST Data
|15-187-20844  |Janet Martin 1-2 |Amoco Production Co. by K c
15-187-20852 ﬂmanda Jill 1-36 |Amoco Production Co. Y Kansas County.
List of Kansas wells that match the search criteria
4] I \ » Select — Select Drill Stem Test Data from KGS Server

and transfer to the DST dialog.
Close — Close this Dialog.

NOTE: LTDCI Columnin Table: L-LAS Files; T-Formation Tops; D-Drill Stem Test; C-Measured Core Data; I-Core Images

| Select |I Close |

As the Summary image suggests there are 5 methods for searching for the Trilobite Drill Stem
Test Data in the KGS Database,



e By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999
where SS is the state code for Kansas 15, CCC is the county code for Zachary Alexander
1-2 it is 187 for Stanton County and the 5-Digit Well Number for the Zachary Alexander

1-2is 20851.

Search for Data in Kansas Geological Survey Database:

Search By
Well:
® API-Number ) Lease name (Partial)
Area:
i) Township Range Sec... () Field (Partial) ) County

Enter APl-Number :

15-187-20851

‘ Search ‘

e By (Partial) Lease name - The stored procedure used to retrieve the well header
information allows the user to enter a partial phrase, in this example Zachary. The
program places a ‘%’ in front and back of the phrase and sends the request to the

Database, i.e. “%Zachary%”.

Search for Data in Kansas Geological Survey Database:

Search By
Well:
) AP-Number ® Lease name (Partial)
Area:
_} Township Range Sec... () Field [Partial) ) County

Enter Lease Name (Drop Well Number, Hot Case Sensgitive):

Zachary

‘ Search |

e By Township Range Section — This search is by area in Kansas, this search also allows
the user to enter just the Township and Range to search for wells, e.g. to look for the
Zachary Alexander 1-2, enter Township as 30 set the S (South) Radio button and Range
as 40 set the W (West) Radio button.

Search for Data in Kansas Geological Survey Database:

Search By
Well:
' APl-Number i) Lease name (Partial)
Area:
® Township Range Sec... ) Field (Partial) ) County
Section: Township: Range:
] 30O N s 40| ® W i E

Search




By (Partial) Field name - This search is by area in Kansas, the stored procedure used to
retrieve the Drill Stem Test Data allows the user to enter a partial field name phrase, in
this example Arroyo Creek. The program places a ‘%’ in front and back of the phrase

and sends the request to the Database, i.e. “%Arroyo Creek%”.

Search for Data in Kansas Geological Survey Database:
Search By
Well:

) APl-Number ) Lease name (Partial)

Area:

) Township Range Sec... ® Field (Partial) ) County

Enter Field (Partial Phrase, Not Case Sensitive):

Arroyo Creek

‘ Search ‘

By County — This search is by area in Kansas, the user can search by county by selecting
either the “Counties A-L” for counties that begin with the letter A through L or “Counties
M-Z” menu for counties that begin with the letter M through Z. In this example Zachary
Alexandra 1-2 is in the Stanton County so the user would select the “Counties M-Z”
menu for a list of counties and select “Stanton” menu option to retrieve all wells with
Trilobite Drill Stem Data from the KGS Database Table in Stanton County.

Search for Data in Kansas Geological Survey Database:
Search By
Well:
' API-Number ' Lease name (Partial)
Area:
) Township Range Sec... _ Field (Partial) ® County
County:
Counties A-L Counties M-Z

The user only needs to enter the above data and select the “Search” Button to display the list of
Wells in the Kansas Database that match the search criteria. In the image below the Field Name
“Arroyo Creek” is entered to search for all wells in Kansas with the Phrase Wellington in it. The
user searches through the list until they find the well of interest. In this example it is the
Wellington KGS 1-32, which is highlighted.



r Search for Data in Kansas Gec

r Search By

rWell:

) API-Number

) Lease name (Partial)

rArea:

[ Township Range Sec...

® Field (Partial)

) Cou nty

r Enter Field (Partial Phraze, Hot Case Sensitive):

Arroyo Creek

r List of Oil & Gas Wells:

API-Number

Well Mame

Operator

15-187-20834

Kayla Marie 1-2

Amoco Production Co.

15-187-20893

Mordling 1-1330

Harris Qil & Gas Co.

15-187-20851

Zachary Alexander 1-2

Amoco Production Co.

15-187-20845

Jeremiah David 1-35

Amoco Production Co.

15-187-20809

Shonn Gregory 1-35

Amaoco Production Co.

15-187-20898

Grover 1-13

Harris Oil and Gas Co.

15-187-20844

Janet Martin 1-2

Amaoco Production Co.

15-187-20852

Amanda Jill 1-36

Amuoco Production Co.

| »

| Select || Close |

The user clicks on the “Select” button to transfer the header information to the Header
Information Panel on the DST dialog and import the Drill Stem Test Data stored in the KGS
Database to the DST Dialog panels.

HeaderTab —m88
Well Header Information Panel
all the fields that will be included
into the Log ASCII Standard (LAS)
version 3.0 File in the “~Well”
and “~Parameters” Sections.

Asyou can observe the contents
in the KGS Well Header Database
forthe Zachary Alexander 1-2
well appearsin this panel.

%4

Data Source
Kansas Gealogical Survey
Wel nfo.

PC (ASCH Data Files)

DST Data Prev Session

Create A New DST Panel:
DST Hame /1D [ Nurmber { Tab ID J:

Header Information:

Narme: Zachary Alexander 1.2

Digitize Plot

15.187-20851

DST...Tabs

sec. 2 40W 305
Total Depth (TOR 57500 Elev (GL) 3266.0 Elev (KB): 3279.0
Header | DST1 | DST2 |

.Iw JOMIT VALUE t DESCRIPTION
TR _[F 0.0| : [START DEFTH

srop [F 0.0| : [END DEPTH

sep P 0.0] = |STEP LENGTH

NULL . -89995 : |[NULL VALLE

oo | AMOES Procuction Co| = [Company

bz [ Zachary Alexander 1-2| : Well Name

o |[RROYD CREEK SOUTHWEST| - [Field

eze [ ] 2| = [geation

frows | 30|®5 ON : Township(ep 425)
i | 40|CF ®W - |Range (e.g 25€)

Loc 308-20w-2| - [Locaon (Sec Town Range)
wocs | = [Location 1 quaiter calls)
Loc2 | | : [Location 2 {tootages)
O STANTON| = |County

STAT Kansas| : [state

sy |+ [country

ROV : [Province

srve = [sendce Company

LIC | = [Licanse Number

loaTs 062122011 : [Completion Date

bor 15-187.20851| : [APL-Number

fner | = [unigue Well ID Mumber
LTI [DEG 3747143857 - |Latitude

wns . DEG -101.6700995| : |Longitude

coar | | - [Geoaene Datum

-3 263871.34| : [X.or East-West coordinate
I 4150316 6 =

= ¥ or North South coorinate

Contains the Drill Stem Test Report Data
aswell as the Shut-In Pressurevs. Time
Data.

Each DST Tab has its dataloaded intoa
series of Panels thatemulates the
Trilobite Drill Stem Test Report.

* Pressure Summary — General
Information & Pressure Summary Table.
* Recovery - Mud & Cushion
Information & Recovery Information
Table.

* Gas Rates — Gas Rates Information &
GasRates Table.

*Shut In Pressure Data — Shut In
Pressure-Temperature-Time Data Tables.

Remove This DST Panel

FRemove All DST Paneis

Horner Plot Quantitative Analysis Dialog




Example: Wellington KGS 1-32
Digitizing Pressure/Temperature vs. Time Plot

Import Well Header Information from Kansas Geological Survey (KGS) Database

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database. In this example the user will download the well header information from the KGS
database. The ORACLE Database is accessed by making Stored Procedure PL/SQL calls to the
ORACLE Database from which an Extensible Markup Language (XML) data stream is created
containing the well data that is passed back to the web app making the request.

Data Source

Kansas Geological Survey PC (ASCI Data Files)
Well Info DST Data Prev Session Digitize Plot
] LAS File | Digitizer
Info i
Bl ¥

Left Click on the “Well Info” Icon Button in the Data Source Panel.

|=: | Search for Data on KGS Server ==

Search for Data in Kansas Geological Survey Database:
Search By:

Search for Well Header Data in KGS Database
~ Search By:
* API-Number — The user can search the KGS
Databaseforwell data by API-Number. The Format
| forthe APl is $5-CCC-99999 where
*SS — Two Digit State Code
* CCC — Three Digit County Code
* 99999 — 5 Digit Well Number
7 *Lease Name — The user can search for well data by
lease partial phrase, i.e. “Wellington”, which will
look forall wells with the phrase “Wellington” in the
lease name.
* Township-Range-Section— Search for a list of
Wells by a specificarea.
~ List of Kansas wells that match the search criteria

) API-Number ® Lease name () Township Range Section

Enter Lease (Drop Well Number, Not Case Sensitive):

Wellington

Search

List of Oil & Gas Wells:

LTCI  API-Number Well Name Operator
___ |15-191-19025-... WELLINGTON UNIT 58-INJ TERRA RESOURCES, |~ |
LT__[15-191-10272 |DeTurk3 |Stelbar Qil Corp., Inc.
_T_'15—‘|9‘|-‘|0054 ‘WELLINGTON UNIT was Kamas 7 ... ISinclair Prairie Qil Co.
_T__|15-191-10254 |Wellington Unit 96 |Stelbar Oil Corp. and D
_T__|15-191-43925 |BARLOW 2 |SHAWVERE B
_T__|15-191-19022  \WELLINGTON UNIT - KAMAS LEAS... COOPERATIVE REFG.A |

_T__|15-191-10296 |Cora Stone ‘A’ 1 |Stelbar Qil Corp., Inc. | =
LT__[15-191-19021 Wellington Unit 141 Coop. Refining Assoc.
LT_| [15-191-22591 [WELLINGTON KGS 1-32 |BEREXCOLLC
_T__|15-191-10062 | JOHN LUDWIG 1 |STELBAR OIL CORP

_T__[15-191-438768 |MURPHY 7 TRANSWESTERN OIL

_T__|15-191-10263 |Wellington Unit 112 |Stelbar Qil Corp., Inc.

_T__[15-191-10104 |WELLINGTON UNIT, was PEASEL ... |SHAWVEREB

_T__|15-191-10100 | WELLINGTON UNIT, was ERKER 9. STELBAR OIL CORP IN

41 [ I M|

Load Well Header Buttons

*Select — Download the headerinformation forthe
well selected.

| +Close— Close this dialog

| Select I

NOTE: LTDCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; I-Core Images

This will display the “Search for Data on KGS Server” Dialog, see above image. This dialog
allows the user to search the KGS database for well header information. In this example, the
well of interest will be the Wellington KGS 1-32. This example assumes the user will eventually
digitize the DST Pressure/Temperature vs. Time Plots and eventually saving the data will require
the Header Information Panel be filled with expected data and this search will help the user
download well header information of the well of interest.



As the Summary image suggests there are 3 methods for searching for the well header
information within this dialog,

e By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999
where SS is the state code for Kansas 15, CCC is the county code for Wellington KGS 1-
32 it is 191 for Sumner County and the 5-Digit Well Number for the Wellington KGS 1-

32is 22591.

Search for Data in Kansas Geological Survey Database:
Search By:
(@ API-Humber ) Lease name (] Township Range Section
Enter APl-Number :

15-191-22501 |

‘ Search ‘

e By Partial Lease Name — The stored procedure used to retrieve the well header
information allows the user to enter a partial phrase, in this example Wellington. The
program places a ‘%’ in front and back of the phrase and sends the request to the

Database, i.e. “%Wellington%"".

Search for Data in Kanzas Geological Survey Database:
Search By:
) API-Number @) Lease name o8] Township Range Section

Enter Lease (Drop Well Humber, Not Case Sensitive):

\Wellington |

| Search |

e By Township Range Section — This search is by location in Kansas, this search also
allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Wellington KGS 1-32, enter Township as 31 set the S (South) Radio button and
Range as 1 set the E (East) Radio button.

Search for Data in Kansas Geological Survey Database:

Search By:
() APl-Humber _} Lease name ) Township Range Section
Section: Township: Range:

I:EDN s EDW W E

‘ Search ‘

The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below
the Lease Name “Wellington” is entered to search for all wells in Kansas with the Phrase
Wellington in it. The user searches through the list until they find the well of interest. In
this example it is the Wellington KGS 1-32, which is highlighted.

10



Search for Data on KGS

r Search for Data in Kansas ical Survey

Search By:
) API-Number

® Lease name

(] Township Range Section

" Enter Lease (Drop Well Humber, NHot Case Sensitive):

Wellington

rList of Oil & Gas Wells:

LTCI| API-Number Well Name

Operator

15-191-19025-.. WELLINGTOM UNIT 58-IMJ

TERRA RESOURCES,

__[15-191-10272 |DeTurk 3

Stelbar il Corp., Inc.

15-191-10054  |WELLINGTOM UNIT was Kamas 7 ...

Sinclair Prairie Qil Co.

15-191-10254  |Wellington Unit 96

Stelbar Qil Corp. and D

15-191-43925 |BARLOW 2

SHAWVEREB

: 15-191-19022  |WELLINGTOM UNIT - KAMAS LEAS...

COOPERATIVE REFG.

15-191-10286  |Cora Stone 'A'1

Stelbar il Corp., Inc.

15-191-19021  |Wellington Unit 141

Coop. Refining Assoc.

15-191-22581 ELLINGTOM KGS 1-32

BEREXCO LLC

15-191-10062 | JOHN LUDWIG 1

STELBAR QIL CORP

__[15-191-435878 |MURPHY 7

TRAMSWESTERN OIL

15-191-10263  |Wellington Unit 112

Stelbar il Corp., Inc.

15-191-10104  |WELLINGTOM UNIT, was PEASEL ..

SHAWVEREB

__[15-191-10100  WELLINGTOM UNIT, was ERKER 9...

STELBAR CIL CORP IN +|

[*]

The user clicks on the “Select” button to transfer the header information to the Header
Information Panel on the DST dialog.

Header Tab 5
Well Header Information Panel
all thefields that will be included
into the Log ASCII Standard (LAS)
version 3.0 Filein the “~Well”
and “~Parameters” Sections.

Asyou can observe the contents
in the KGS Well Header Database
forthe Wellington KGS 1-32 well

appearsin this panel.

Data Source
Kansas Geological Survey PC [ASCH Data Files)
Well Infe DST Data Prev Session Digitize Plot
e | LAs File
s
Info
-Create A New DST Panel:
DST Name /10 { Nurniber  Tab 1D )
i Add
Header Information:
Name: WELLINGTON KGS 1.32 15.191.22591
sec. 32 1W 31S
Total Depth (TD): 5240.0 Elev (GL): 1259.0 Elev (KB): 1272.0
Header
homi _tirt : DESCRIPTION -
STRT . F | = [START DEPTH
fsror F : [END DEPTH
fsrzp ¢ : [STEP LENGTH
FULL NULL VALUE
(e Vi : [Company
bz | WELLINGTON KBS 1-32) : [Well Name
o | ] WELLINGTON| = [Field
sEC 32| : [Section
TOWN 31|®s OM  : [Township (e.g 428)
i | 1OE @w - [Range ieg 25€)
wc . | = |Location {Sec Town Range)
LOCL | : |Location 1 {quarter calls)
woez [ | = |Location 2 ffootages)
oo | SUMNER] : |County
fsTar . Kansas| : |State
lerny | | = [Country
boRow | - :Prmnnoe
SRV | : |genice Company
LIC | = |License Mumber
oAtz 082172013 : [Completion Date
AP 15-191-22581| : |API-Mumber
oWy | = [Unique Well ID Mumber
watr [DEG 37.315444] : [Latiude
Lous | DEG -97.442414| : Longitude
[COAT : |Geodetic Datum
H = [ or East-West coordinate |
v Y of North South coordinate =
ove Al D!
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Add New DST Panel Tab

The user has to create a DST Data Tab before the user can access the digitizer. Enter the name
for the first DST “DST 1” in the “DST Name / ID / Number (Tab ID)” text field and then tab out
of the text field, the “Add” button will them be enabled. Select the “Add” Button to create the
“DST 1” tab with all embedded panels to collect the DST 1 Report Data.

Create A New DST Panel:
DST Hame /' ID ! Humber { Tab 1D )

IDST 1 UL
Header Information:

Name: WELLINGTON KGS 1-32 15-191-22591
sec. 32 1W 31s

Total Depth (TD): 5240.0 Elev (GL): 1259.0 Elev (KB): 1272.0

The information that is contained in a drill-stem test report will contain the following,

e Factual data including statistical well information and a description of the testing tools.
e Measured data concerning the recovered fluids and their properties, the time periods the
recovered fluids and their properties, the time periods involved and general remarks

based on observations during the test
e Recorded pressure and temperature data as a Pressure/Temperature vs. time plot, which
will require digitizing to retrieve the data for the Horner Plot and Quantitative Analysis.
e Interpretation calculations, where applicable.

The DST data panels are designed to emulate the Trilobite Drill Stem Test Report Format as an
example. The GEMINI Project created a DST Database table was created so donated Trilobite
Test Data could be loaded into the table. In this example the DST report was provided but the
digital drill stem test data is not just the Temperature/Pressure vs. time plot. This web app does
not replace the original DST Report, but provides a method for saving the data in a format that
can be shared with other programs. Once the DST Report data is transferred to this web app and
the DST plot is digitized the data can be saved to a Log ASCII Standard (LAS) version 3.0 file.

The next three panels illustrate the Trilobite Drill Stem Test Report pages and the corresponding
Drill Stem Test Dialog Panels for the “DST 1” Tab.

The DST 1 Tab Panel contains General Information Panel that displays will hold the General
Information in the Drill Stem Test Report. The lower have of the DST 1 Tab Panel contains 4
tabs, Pressure Summary, Recovery, Gas Rates and Shut-In Pressure Data panels. The first three
is for DST information; the Gas Rates panel is only filled if the DST Report was done for a Gas
DST test. The Shut-In Pressure Data panel holds the digital data for the Pressure/Temperature
vs. Time Data. The Wellington KGS 1-32 DST tests was done on a Fluid based well so for the
last page another well is shown to illustrate the contents of the Gas Rates panel.
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Digitize DST 1 Pressure/Temperature vs. Time Plot

This example the user can download DST 1 report & a Portable Network Graphics (PNG) image
file from the KGS Server. Download the following files into your PC.

Wellington KGS 1-32: Drill Stem Test 1 Report and Pressure/Temperature vs. Time PNG Image.

Type File URLs
Report http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS 1-32-DST-1-Report.pdf
DST 1 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS 1-32-Miss.png

The first file is the Portable Document Format (PDF) Document of the DST 1 Report. The
Second file is an image capture of the Pressure/Temperature vs. Time Portable Network
Graphics (PNG) Image that will be used in the digitizing process to capture the Shut-In 1
Pressure, Temperature and Time data and the Shut-In 2 Pressure, Temperature and Time data.

Both Shut-In Pressure/Temperature vs. Time data is needed to compute the Initial static reservoir
pressure, P;.

Left Click the on the “Digitizer Plot” image icon button to display the “DST Plot Digitizer”
dialog.

Data Source

Kansas Geological Survey PC (ASCH Data Files)

Well Info DST Data Prev Session Digitize Plot

Wwell
Info

The Digitizer was set up as a 7 step process. The following web pages will walk the user through
each step to load a DST Pressure vs. Time Plot into the digitizer dialog. To set the data collection
areas and to digitize and normalize the shut in pressure temperature and time data for the Horner
Plot & Quantitative Analysis dialog.

[ LasFile | [Digitizer |

| N A%
SR L .

Note: The DST Pressure vs. Time must be a PNG (Portable Network Graphics), JPEG (Joint
Photographic Experts Group) or GIF (Graphics Interchange Format) image file.
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington_KGS_1-32-DST-1-Report.pdf
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington_KGS_1-32-Miss.png

® Herizontal

Pressure -

Tasp

= Herizootal
Hedizoatal

=) Vertical
& Vertical
& Varteal

(3) Sot Minimam & Maximum Capture Aress

Time (MIN }
) Minimam Value:
O Maximum Value:
Pressure (P51 )
J Minimam Value: |

) Maximum Value:

357

Change Unit
e

0.0/ Pixel: 491
816

Change Unit
L J

566

Pixel:

} ‘ (1) Load a PNG, JPEG or GIF Image Pressure vs. Time Plot into program

(2) Set the Orientation of the Axis. Default is Time on the horizontal axis and
Temperature and Pressure are the vertical axis

(3) Set the Limits — Boxes will be drawn around the data areas. Set Time using
the Initial & Final Hydrostatic Pressures, since they are generally marked on the
Trilobite Pressure vs. Time Plot. In this example the Initial Hydrostatic Pressure
starts the cycle as O and the Final Hydrostatic Pressure ends the cycle at 357
minutes. The program shows the pixel values selected. The Pressures and

21
| Temperature limits must be less than the lowest Shut In Value and greater than
the highest Shut In Value. A cyan color box will be drawn around the Pressure
vs. Time Data and a pink color box will be drawn around the Temperature vs.
Time Data.

Temp (DEGF} Change Unit
181

119

) Minimum Value: 110.0)
120.0)

(4] Add Pressure Summary Data -
Prassure  Tesp

O Maximum Valus:

Tima

I} (PSI) (CEG T
1916.58 106.15| Initial Bydrostatid

58.92 110.08| Open to Flow 1

23967 115,88 shut-in 1
1047 5?_. 114 85 End Shut=-inm 1
257.73] _ 114.46/Open to Flow 2
414.10 11763 shut-in 2

1049 42 11670 End Shut-in 1
180433]  114.39/Final Bydrostatic

(5) Digitize Data -

(4) Enter the Pressure Summary Data, which will show on the plot how well the
limits in (3) above were selected. A cyan color dot will appear for each
Pressurevs. Time value and a pink color dot will appear for each Temperature
vs. Time value within the boxes drawn above.

168
348
357

Tt Pressure ® Tesp
00 pixel: 0.0
00 pixel: 0.0|

X Time MIN
(DEG F} walue:

i | pielX | plelY

b ovalue:

Clear
T—
Add
T i

1371 509, 158]«
114,03, 512 156
115.16] 523 143

115] 538 150
114.84] 552| 151
114,84 SGQI 151
116.13] 596/ 143
1661 608 140
116.04] 817 138
117.26 135

(5) There are 2 Tables of data being created depending on radio buttons.
* Pressure vs. Time — Pressure Radio Button is selected.

Digitize from Open to Flow 1 to End Shut In 2
* Temperature vs. Time — Temperature Radio Button is selected.

Digitize from Open to Flow 1 to End Shut In 2

—

117.26] 13§

116.94 138 Remove All

1.0/ min
71 Transtor Deta ] (6) Normalize the Shut In Data to equal spaced time (minute) intervals.

(7) Move Shut In Pressure-Temperature-Time Data to Horner Plot Dialog.

——
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(3) Set the Digitize Data Limits

« Initial & Final Hydrostatic pressure sets the time

Pressure vs. Time

8773 Pressure B773 Temperature
2000 -+ it -ﬂhr-ﬂli:t " i 120
r (‘Er;__._}’ﬂ'_r‘-— }, inal H
1750 : ; ,.,"’“Hq r-/' ; ; ¥ Lﬁ‘. - 110
- (5) Digitize data points J}’ (3) Temperature vs. Time F\t\
1500 - * Temperature vs. Time reddish Data Area- Pink Color Box 100
- orange points { | I
r [ VA L 80
1250 - 11 Y| 1 I
C (5) Digitize data points ] i o
- End S End t a0
2 1000 * Pressure vs. Time greenish =] - %
B C ( blue color points f/ i\ =
o C I B 70 3
o N L.\/ [
750 | ] TSV, :
N / (3) Pressure vs. Time Data : - 60
—_—
500 - Y Area- Cyan Color Box :
N \( j J Inut-lam : =
N ::‘ |3 1
250 - Enst mnl To T : =
- / \ | ﬁﬁnﬂn (4) Pressure Summary xr®
oL 1 Table Data identifies
¥ ! the “goodness” of your 30
T 20 Mo AN selection. Cyan Color
9 Sun Jan 2011 Time (Hours) Points for pressure data

(2) Check data orientation — Time is horizontal axis and Temperature and Pressure are vertical axis.




(1) Load DST Image File

1) Load D5T image File

(2) Set the Axis Direction

Tize ®) Horizontal O Vertical
Fressure : ) Herizontal & Vertcal
Tesp ) Horizontal W Vertical

(3] Set Minimum & Maximum Caplure Areas

Time (MM } Change Unit
® Mintmam Valua: | 0.0] Pame: o
O Maximm Value: l D.D| Pixel: 0)
Pressure (P31 ) L Change Unit ]
O Minimm Valua: | 0.0| Pixei: 0
O Maximm Valua: I 0.0 Pizel: | 0|
O Minimm Valua: I 0.0| Pixed: of
O Maximum Valua: I 0.0] Paxe1: | of
(4] Add Pressure Summary Data
Tine Pressure Temp Annotation
r ) (PST) (DEG F)
0.0; 0.0, 0.0) Initinl Bydrostatic
0.0/ 0.0/ 0.0/Open to Flow 1
0.0/ 0.0 0.0)|Shut-in 1
0.0 0.0/ 0.0 End Skut-in 1
0.0/ 0.0 0.0 Open to Flow
0.0/ 0.0 0.0)|Shut=-in 2
0.0] 0.0 0.0/Erd Shut-in 1
0.0/ 0.0 0.0 Final Bydrostatic |
(5] Dugitize Data
@ Pressurs G Temp
OX: Tise OOH ) valua: 0.0 pixal: [
¥: Prassure (PSI ) valua: 0.0 pixer:| 0|
X ¥ pixel-X_ | pirely |
Clear
Add
Remove
Remove All
Data (Del Tk 1.0 min

(6] Normalize Data (T) Transfer Data

Step a: Select the “(1)
Load DST Image File”
Button to display the
“Enter Directory Path
& Filename” Dialog.

|2 | Enter Directory Path & Filename

~Enter Directory Path:

CWsers\victor

W

(b)

L

Step b: Select the Search Button to search your PC for

the correct DST Pressure vs. Time Plot.

NOTE: The starting directory is your home directory.

Look|n: |3 TEST

31-28

[ Humboldt_41.8
3 PandP_1.-28
[ Xit-2

[} aaalas

[y dst_1.par

[} dst_1.png

[} Humboldt_41-8-Spergen - Copy.png
D Humboldt_41-8-Spergen.png

[} KGS-Wellington-1-32-Arb.png

|0 Kes-Wellington-1-32-Mis

[ wellington-KGS-1-32.DST-Alas

File Name:

ke S-Wellington-1-32-Miss.png

Files of Type: [All Files

Step d: The DST Pressure
vs. Time Plot directory &
filename will be loaded.
Select the “Continue”
Button to load the image
into the program.

Step c: Highlight the
DST Pressure vs. Time
Plot to load into the
digitizer. Select the
“Open” Button.

Fmer Directory Path:

)oo.lments\M)'Files\losTR.A‘I'\DST\TESTU(GS-WEIImth-1-32AM|ss.png‘ Search |
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(2) Set the Axis Direction

(2) Setthe Axis mrecu?n ) Check data orientation — This example, Time is
Tine '®) Horizontal i Vertical horizontal axis and Temperature and Pressure are
Pressure - ) Horizontal (® Vertical vertical axis, which is the default radio buttons
Temp . ¢ Horizontal @® Vertical selection in the “(2) Set the Axis Direction” Panel.
Pressure vs. Time
—
8773 P 8773 Temperature
L T Initia! wnn}: T { 120
N : _}’/—‘t\___ﬁ_‘ Final Hygto-static
1750 - p ¥ : '[ 'ﬁ, - 110
- 7 | b
: ” L
N !"N I I 100
C \\ ; : : Temperature
1250 4| Pressureis 1 1 is Vertical Axis 80
| Vertical Axis \ \ J} : : ,,k, 9
- I ] o
- End Shut-|n(1 End --hiuk1 80
2 1000 / — 0 2
FE \\/] [ BA i
B | | g
g B | -70 3
- |
750 { | rﬁ
s00 |\ i
- \’ / r/ Shut-in{2] : \ 50
- \ : [ |
250 o, N“L To Flow(2) ]I_
\ ! X a0
|
|
[

\‘M

aPM 10 Mon

89 Sun Jan 2011

3AM

Time (Hours)

BAM

I Time is Horizontal Axis I
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(3) Set Minimum & Maximum Capture Areas

RILOBITE

ESTING , NG

DRILL STEMTEST REPORT

Barsaca LLE Waellington KG5#1-32
020 M Brambbew ood 32 M tw Sumnar KS
Wichita KS BT208

ATTH Ganganaih Keralegedarchits K5 67206

Job Ticket JT411 D5TE:
Test Staet: 2011.01.09 § 183520

GEMERAL INFORMATION:

TEST COMMENT. F Weak blow . Siow increase lo 4°,

Formaticn: Miss

Derviated: No  Whipatock 1 {KE) Test Type:  Coowentional Bothom Holn

Tirrr Tool Opened: 02-26:20 Tesber: Esak Hadiay

Time Test Ended:  10055:35 Uit o k"

Intarval; JIGEA00 M (KETe 69000 ft (KE (TVDY Radwrence Bevation: 1272.00 N (MB)
Total Dopth: 3EB0.00 11 {KB) (TVD) 125800 N (CF)
Hole Diamatar: 788 inchesbiole Condlion: Poor KB io GRACF: 1200 Nt
Serial #: 6773 Ins ide

Froas @RunDepth: 4410psig @ 356500 N (ME) Capacty BODD.00 paig
Stnel Dabe: 2071.01.09 End Dot 20010090 Last Calib.: 2011.01.10

Start Temo: 193525 End Tima: 105535  TeoOnBim 20110100 @ 0214:38

Tirrm OFf Birrc 20010090 & 08:11:20

159 ey ko
FF ‘Winak blow . B0 R 37 mn
FS Mo blow
_ mememrm PRESSURE SUMMARY
- pe== S S T Tere Presswe| Temp | Annolalion
— ) Mn) | (peig) | f2egF)
i ﬁ #‘ i hll i 0| 199658 | 108.15 | iis Hydro-sintic
-~ =+ - 12 (= 4-F 110,06 | Cpen To Fiow (1)
* [, % N 1 A I 4| 20067 | 11588 Shurin(1)
- —t M 108 | 104FEF | 114,88 | Bnd Shad-in1)
4 0 A _._=—LL e 109 | 25073 | 114.48| Open To Fow(2)
! !' Wh ALY Vo i ]I L. i 168 | 41490 | 197.83 Shusind2)
- .11.__“ i 1 48 | 14942 | 116.70| Bnd Stut-n{2)
\ |II Y ’ : 'L - 35T | 180433 114,30 | Fral Hydro-slatic
. \I} r} _L......Jrét:-‘ : 1 il
) i, VIR = TR
" 11 1 o
Recowery Step a: Identify the Pressure
Lang B [ Comar gl ol (| .
I T 5 Summary Table Data on the Drill
190.00 | MOW 25%m T5%w 0.8 Stem Test Report. You will need
A == this for both Step 3 and Step 4 .
Triobis Tatkng. Inc R, Mo 37411 Frinted: 2011.00.25 @ 01218 Poge 1
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Step b: Identify the limits to be used to bracket the
Pressure and Temperature Data.

Pressure vs. Time | 1ime Limits: use the Initial & Final Hydrostatic Pressure
— —
6773 Pressure 773 Te rature
2000 - T ml_
£ I | \..uh,a‘Tm[: T L 120
From the Pressure Summary Table: ! ‘___kr‘}\ Fl Hyero-static ’
Time limits: 0 to 357 minutes ! | -
- - 110
Pressurelimits:  239.67 to 1049.42 psi f 1' i ~\ 1
Temperature limits: 114.85 to 117.63 °F f | i \ Find the Temperature Limits so they
SO ! ! bracket the minimum and maximum
- : values. Use an axis on the plot that is
1250 & ! clear enough to mark the minimum and
- | ! J(‘ maximum value.
B | )
eomf ) \ oot |y, i
yE Ao B
& | ™ - E
750| Find the Pressure Limits so they bracket '
the minimum and maximum values. Use :
L axis on the plot that is clear enough to 1 ]
mark the minimum and maximum value. 2 (3) Set Minimum & Maximum Capture Areas
Al
- | i .
.. - ! J L To :.h_m | Time (MIN ) ¢|‘Ic] Change Unit
N I | (@ Minimum Value: 0.0 Pixel: 0
! 4 9
N | T°M‘! : () Maximum Value: 357| Pixel: 0
0 —_— —_——
- ! 'I ! Pressure (PSI ) r Change Unit
9PM 10 Mon 3AM gaM | O Minimum Value: 0.0 Pixel: 0
| 8 Sun Jan 2011 Time (Hours) -
() Maximum Value: 1250.0| Pixel: 0
Step c: Add the data limits to the Data Column, with “Value:” Ml (=55 r hag0c ot
label next to the text field in the “(3) Set Minimum & Maximum | () Minimum Value: 110.0) Pixel: 0]
Capture Areas” panel. On the “DST Plot Digitizer” Dialog. (O Maximum Value: 120.0| Pixel: 0

(3) Set Minimum & Maximum Capture Areas

P LSy i InpShange st Step d: Make sure the
ni.nun Value: D.IJ| Pixel: 0 Minimum Value radio
() Maximum Value: 35?‘ Pixel: 0 button under the Time
. 1 | [MIN}is selected.
Pressure (PSI ) | Change Unit
() Minimum Value: U.0| Pixel: 0
) Maximum Value: 1250_O| Pixel: 0 Pressure vs. Time
Temp (DEGF) | Change Unit ;um B773 Temperature
™) T T Snper
() Minimum Value: 110.o| Pixel: 0 = '"Ik |
B ' | Final Hydro-static
() Maximum Value: 1ZU.OI Pixel: 0 1 | |
: H T )
- — ! T
C | [ ,.r‘rML h I \ 1 | F‘\
1500 Step e: Align the mouse cursor point with the Initial Hydrostatic
L pressure point. It is generally identified by Trilobite on the \
C Pressurevs. Time Plot. Left click the mouse button and a reddish
1250 +- purple point will appear and the number of pixels should appear
r in the Pixel Data Column on the “(3) Set Minimum & Maximum 2
End |
2 1000 - Capture Areas” panel. §
i E L! H
: F \‘ I( i 2
a L - ! N E
(3) Set Minimum & Maximum Capture Areas !
Time (MIN ) Change Unit } ! \
@ Minimum Value: 0.0| Pixel: 491 e) :
L i J bt H
() Masximum Value: 357| Pixel: 0 r/ ! I \
Pressure (PS8l ) Change Unit l‘ o Ing1) L]
P O B E— i \
(0 Minimum Value: | 0 0| Pixel: 0 o Flowtt :
() Maximum Value: | 125U.U| Pixel: 0 ll :
Temp (DEGF) Change Unit . — - . - a
O Minimum Value: | ‘|1D.O| Pixel: 0 b Ti::'rrmurs) v o
() Maximum Value: 120 0| Pixel: 0




(3) Set Minimum & Maximum Capture Areas

Ti MIN Ch Unit
'_me . - L = = Step f: Make sure the
® Minimun Value: 00 Pixel: 4911 | Maximum Value radio
@uxmun Value: 35?‘ Pixel: 0 button under the Time
Pressure (PS5l ) | Change Unit ] (MIN) is selected.
() Minimum Value: 0.0 Pixel: 0
) Maximm Value: 1250.0| Pixel: | 0| Pressure vs. Time
- —
Temp (DEGF) | Change Unit l sssure 8773 T, rature
() Minimum Value: 110.0| Pixel: 0 = ‘m'* 1 1 .
. I T :
() Maximum Value: 120.0| Pixel: 0 E/"——Ir_:\ Final Hiyare- static -
] H H aﬁ .
Vo = 1 T \ ] 110
L 1 1 u
: Nl | -
1500 - Step g: Align the mouse cursor point with the Final Hydrostatic : - 100
L pressure point. It is generally identified by Trilobite on the \ ]
L Pressure vs. Time Plot. Left click the mouse button and a reddish ]
1250 - purple point will appear and the number of pixels should appear
r in the Pixel Data Column on the “(3) Set Minimum & Maximum y
d
2 4000 L Capture Areas” panel. §
2 -
H C 1 | Ll g
& ! \'ﬁ a
(3) Set Minimum & Maximum Csﬂfnm Areas xi
Time (MIN ) | Change Unit : \
|
() Minimum Value: 0.0 Pixel: 491 == !
@ Maximum Value: 357| Pixel: 316| 4_[5] | !
r i
Pressure (PSI ) L Change Unit - T
— 1 | \
() Minimum Value: 0 U‘ Pixel: 0 Ta Flow{1 { \I
() Maximum Value: 1250‘0‘ Pixel: 0 { {
|

Change Unit | it '

Temp (DEGF) |

10 Mon 3am 8AM 9AM
O Minimum Value: 110.0] Pixel: 0| Time (Hours)

() Maximum Value: 120 0‘ Pixel: 0

(3) Set Minimum & Maximum Capture Areas

s (LU Y |emiange Uadt Step h: Make sure the

O Minimum Valve: 0.0| Pixe1: 4917 | Minimum Value radio

® Maximum Value: 357 Pixe1: 816 button under the

pressure (PSI ) Change Unit ] Pressure (PSI) is selected.

@unim Value: 0.0| Pixe1: 0]

O Maximum Value: 1250.0 Pixe1: 0 Pressure vs. Time

Temp (DEGF) Change Unit l:_um 8773 5 e

() Minimum Value: 110.0| Pixel: 0 ntial ""“"‘“"]‘ H 120
() Maximum Value: 120.0| Pixel:

(3) Set Minimum & Maximum C;ﬁur\e Areas

Time (MIN )

|
! ‘_}/_{\ Final Hyro-static .
: h 4 110

AT

Step i: Align the mouse cursor point with the
lower pressure grid. Left click the mouse

button and a reddish purple point will appear
and the number of pixels should appear in the

I
|
T
|
I
|
|
T
]
I
]
]
]
]
I
I
L
I
[}

| Change Unit \ [
O Minimm Value: U-°| Pixel: 491 Pixel Data Column on the “(3) Set Minimum &
(0 Maximum Value: 35?| Pixel: | 816 \ /} :msm-n Maximum Capture Areas” panel. Also note
Bressurel(ESiD) | change unit ] — ( that a cyan color box appears to mark the aria.
@ Minimum Value: 0.0| Pixe1: 566/ Y L\/—// / i — 70 §
() Maximum Value: 1250.0 Pixel:. | D_ i
Temp (DEGF) | Change Unit l \ } / : \ - 60
() Minimum Value: 110.0| Pixel: 0 :
() Maximum Value: 120.0| Pixel: 0 j Mm’/ i \ 50

8 Sun Jan 2011

aPM 10 Mon

3AM
Time (Hours)
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(3) Set Minimum & Maximum Capture Areas

Time (MIN )

O Minimum Value:
() Maximum Value:
Pressure (PSI )

® Minimum Value:
imum Value:

Temp (DEGF)
() Minimum Value

L-,, Maximum Value:

| Change Unit

Step j: Make sure the

0.0] Pixel: 491 Maximum Value radio
35?| Pixel: 816 button under the
| Change unit ] Pressure (PSl) is selected.
0.0| Pixel: 666
1250.0| Pixel: 0 -
Pressure vs. Time
| Change Unit l_ —
. 8773 Temperature
110.0| Pixel: 0 < - :
MHMKI! I
120.0| Pixel: 0 : _K”#‘——}‘ e Hydro-static
1 4750 4 i

R

E

A

Step k: Align the mouse cursor point with the upper pressure
grid. Left click the mouse button and a reddish purple point will
appear and the number of pixels should appear in the Pixel Data
Column on the “(3) Set Minimum & Maximum Capture Areas”
panel. Also note that a cyan color box appears to mark the area.

At this point both shut in pressure vs. time curves should appear
within the cyan box for the digitizer to work correctly.

\

J
T
I
|
|
|
|
I
I
I

Fam)
A

nd Shut-|a{1)

(3) Set Minimum & Maximum Capture Areas

Time (MIN )

() Minimum Value
() Maximum Value:
Pressure (PSI )

) Minimum Value:
‘.:l,'. Maximum Value:
Temp (DEGF)
(O Minimum Value:

(O Maximum Value:

(3) Set Minimum & Maximum Capture Areas

Time (MIN )

) Minimum Value
() Maximum Value:
Pressure (PSI )

) Minimum Value
(@) Maximum Value:
Temp (DEGF)

nimum Value

() Maximum Value:

f |
]
[
¢ 1] \[~/ / |
750 ] T LU i
|
| Change Unit !
0.0] Pixel: 491 j Bhuteing2 i
| Pixe1: | |
357| Pixel : | 816 ke !
Change Unit_ | 4 H ! !
1
D_U| Pixel: 666/ o Fiow] ]
1 1 1
1250.0| Pixel: 321 QL T )
Change unit | 10 Mon 3AM BAM 9AM
110.0| Pixe1: 0 Time (Hours)
120.0| Pixel: 0
i
Ch Unit
L — Step I: Make sure the
0 °_| st 4911 | Minimum Value radio
35?| Pixel: 818 button under the
| Changeunit || | Temperature (DEG F)
. is selected.
0.0| Pixe1: 666|
1250.0| Pixel: 321 =
| r 1 Pressure vs. Time
| Change Unit ||y —
110.0| Pixel: 0| pesure. —— : 8773 Ten}Erlﬁum
120.0| Pixe1: 0| E/\_‘/‘f\————}_ —
1750 AW : : ok
r I ! ! I
N b | I
I ,J‘JI 1 |
1500 1- Step m: Align the mouse cursor point with the lower
o temperature grid. Left click the mouse button and a reddish
1250 L purple point will appear and the number of pixels should appear

aunesadwal

TTTT

in the Pixel Data Column on the “(3) Set Minimum & Maximum
[ Capture Areas” panel. Also note that a pink color box appears to

(3) Set Minimum & Maximum Capture Areas

Time (MIN )
L_,- Minimum WValue:
() Maximum Value:
Pressure (PSI )

() Minimum Value:
() Maximum Value:

Temp (DEGF)

®) Minimum Value:

() Maximum Value:

ainesadwa)

§ 1000 mark the area.
o f \[~/] :
750 : ,
—— 1
| Change Unit :
0.0] Pixen: 491 == i
357) Pixel: 816 e :
[ T
| Change Unit ] | i :
0.0| Pixel: 666 ! """"“'! ! !
1250.0| Pixel: 321 - 1 i ; : T
Change Unit | 1PI'I‘IM]M 3AM BAM SAM
110.0 Pixel: 181 t— Time (Hours)
120.0) Pixel: 0
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(3) Set Minimum & Maximum Capture Areas

Time (MM )

';. Minimum Value:

() Maximum Value:

Pressure (PSI )

() Minimum Value:

C. Maximum WValue:

Temp (DEGF)

Minimum Value:

.un-um Value:

(3) Set Minimum & Maximum Capture Areas

Time (MIN )

Pressure

Change Unit
2 Step n: Make sure the
0.0| Pixel: AN Maximum Value radio
357 paxel: 816 button under the
Change unit || | Temperature (DEG F)
is selected.
0.0] Pixe1: 666
1250.0| Paxe1: | 321 Pressure vs. Time
Change Unit ||= 6773 Tommarat
ssure empe re
110.0| Pixel: 181 Int o] ‘
J A K""L“_ |
120.0| Pixe1: 0 i : }ﬁmnm.&
e 1 i {
B I
S ; il
1500 | i : :
N Step o: Align the mouse cursor point with the upper
- temperature grid. Left click the mouse button and a reddish

1250 !
N

750 ,[

purple point will appear and the number of pixels should appear
in the Pixel Data Column on the “(3) Set Minimum & Maximum
Capture Areas” panel. Also note that a pink color box appears to
mark the area. At this point both shut in temperature vs. time
curves should appear within the pink box for the digitizer to
work correctly.

() Minimum Value:

C. Maximum WValue:

Pressure (PSI )

() Minimum Value: |

() Maximum Value: |

Temp (DEGF)

(O Minimum Value:

aunjeiadway

@ Maximum Value:

(3) Set Minimum & Maximum Capture Areas

Time (MIN )
‘.;. Minimum WValue:
(O Maximum Value:
Pressure ( PSI )

() Minimum WValue:
‘.:. Maximum WValue:
Temp (DEGF)

() Minimum Value:

L_i, Maximum WValue:

1250

120

I
Change Unit \ } ' \
0.0 Pixel: 491 r} in(z | \
- d |
ixel: |
357| Pixel: 816 s Tof i
| Change unit 4 i :'
U.0| Pixel: 666 | “"-t'! : [
125D.U| Pixel: 321 . . : 4' i J| .
Change Unit 10 Mon 3AM BAM 9AM
110.0| Pixe1: 181)|—5; Time (Hours)
120.0| Pixel: 11| |
| Change Unit
0.0/ Pixel: 491|
357] Pixe1: 816 (3) Set the Digitize Data Limits
r — — 1 Pressure vs. Time * Initial & Final Hydrostatic pressure sets the time
ange Un .
0.0| Pixel: 666/ : : 8773 Temperature
in! et
1250.0) Pixel: 321 = V4
— | | . Fenal Hyere-static
| Change Unit I |
]
110.0| Pixel: 181 [ | L
120.0| Pixe1: 119 (3) Temperature vs. Time

[\

Data Area- Pink Color Box

TT 17T

g

i
/

|
End Shut-|n(1)
\

Pressure

g

B

[ e

A Area- Cyan Color Box

1

| v/

(3) Pressure vs. Time Data

TT 1T
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(4) Add Pressure/Temperature Summary Data

e DRILL STEMTEST REPORT ~(4) Add Pressure Summary Data
(14D [rosme T
Esnﬂs m Time Pressure Tanmp Annotation
' 2020 N Brambiew ood 32 31s 1w Sumner KS
e R Job Tiekat: 37411 8T Q) (PSI) (DEG F)
ATTM: Gangarath Koralegedarichda KS 67206 Test Start: 2011.01.09 § 193520
0.0| 0.0| 0_0| Initial Hydrostatic
GENERAL INFORMATION: | |
Pt g 00| 0.0| 0.0 Open o Fiow 1
Deviated: L] Whipsiock: n{Ke} Tost Typo:  Conventional Botiom Holy | |
Time Tool Opaned: 02:26:20 Tester:  Esak Haday
;rnnann- 105535 u':u:- 0 U.0| 0.0| 0_0| Shut-in 1
Intarval: 366400 11 (KE) To  3690.00 #t () (TVD) Falerence Bevations. 127200 1t (KB) 1 I i
Totai Dopth: 360000 11 (KE) (TVD) 1258.00 f1(CF) 0.0| 0.0| 0_0| End Shut-in 1
Holg Diasmetor: 7.88 inchesHole Condiion: Poor KB 1o GRICF: 13,00 1 f 7
to Fl 2
Serial #: 6773 lnside °'°| 0'0|_ °'°|_ E50m 22 bee)
Fross @RunDepin TWNEy 9 00N Capocty: BOOO.00 paig i
Start Cute: 2011.01.09 e Date: 20110110 Lost Catt: 2011.01.10 0.0‘ 0.0| 0_0‘ Shut-in 2
Start Tirw: 193525 End Tera: 105535 TweOnBim 20110110 §021435 : - = {
Tro O Bm 20110110 @ 08:11:20 0.0 0_0| 0_0‘ End Shut-in 1

TEST COMMENT: F Weak biow . Siow ncrease 1o 4°, £ f

61 Mo blow . 0.0 D.U| 0.0| Final Hydroatatic

FF Woak blow . BOB in 37 min. |

TTTT

FSI No blow
pr———r— PRESSURE SUMMARY
= == V_i,._{.i_"':.'_‘h?'_,__ ol [l eor] e R o| Stepa: Identify the Pressure Summary Table
™ L 0| 191658 | 106.15 | witid Hycro statc. eLt :
[N Pl Il 1 [ngered][[fees peslppanss Data on the Drill Stem Test Rep.ort. En‘[t‘a‘r the
N il Il 4| 20067 | 11588 Shurrin) Pressure Summary Table Data into the “(4)
109 | 104787 114,85 | End Shut-in{1} u
| I bl Ll - 109 | 25773 | 114.48| Open To Pow(z) Add Pressure Summary Data” Panel Text
e -
JUlif | W] | N S (e g st bl fields. The “(4) Add Pressure Summary
\ ) :
\Vf ij | i 6T | WOLE) | 11I8] Fianl Hrdec-stest; Data” Panel data will be transferred to the
= i .
| / e || DST Data Entry Dialog at the end.
7 N S I
h L L
- .
1| == i e =
Recowery Gas Rates
[ [ T [ | e e |
5500 MOW 40%m B0%w [Fi)
190.00 MOW 25%m T5%w 083
555,00 MOW 10%m 90%w 504
Trickde Tatbng. ne Ref. Ne: 37411 Frinted: 2011.01.25 @ 091218 Page 1
(4) Add Pressure Summary Data
Time Pressure Temp Annotation
(MIN) (PSI) (DEG F)
of 191658 10615 Initial myavostacic
12| §892) 11006 Open to Flow 1
.
4  23967) 11588 shut-in 1
i Pressure vs. Time
109)  1047.57)  11485| End Shut-in 1 -
{ 8773 Temperatu:
109| 25?.?31 114.45| Open to Flow 2 9 ,‘Inwmwle : = = g 120
. | | ]
168 41410 117.63| Shut-in 2 AT i Final Hyero-statc ]
| 1 | N i :
3¢B| 1049 42; 116,70| End Shut-in 1 : :
35?| 1804.331 114_39| Final Hydroatatic h (4) Temperature Summary Table Data
identifies the “goodness” of your selection.
r j \\ ! Pink Color Points for temperature data
N T ¥

o | b
4 R

ameladwe]
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(4) Pressure Summary Table Data identifies
8PM 10 Mon 3AM| " " .
0 Sun Jan 2011 Time (] the gonf:lness of your selection. Cyan
Color Points for pressure data
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(5) Digitize Data - Pressure

(5) Digitize Deta Step a: Start with digitizing all the Pressure. Make sure that the “Pressure”
@) Pressure O Temp radio button is selected. Also make sure that the radio button next to “X:
® X: Time QEF ) value: | | o | | Time” is selected before you try to digitize within the box below.
¥: Pressure (PSI ) value: 0.0 pixel: 0
x| Y T pixelX T xRy ] 1| | Note: Each pressure summary point is automatically added to the data,
Clear provided you put at least one point between each of the sections, i.e. Open to
|| Flow(1) and Shut-In {1), Shut-In (1) and End Shut-In (1), etc. Also you only
- need to capture the curvature of the curve so you can relax the number of
|| | points you need to digitize the whole curve.
Pressure vs. Time
— —
| |ressure 8773 Temperature
nm-mm-nu‘e : i g 120
: -g_;!"—'—_:_-—— | . Final Hydro-static ]
! ! ‘ 4 110
ﬂ = :
| ]
1500 4 I’ J‘\ L = e
b : ]
N ! ]
1250
: j \ J} : "\"“L
F |
E
£ 4000 |- / SR oS | —
3 C 7 i ! \
B o { k } —
a » - I
b -/ ‘
I I k
500 A 1
o \{ / ’/ Ehut-1n{2] I \
I ﬁ | ]
250 - Enstuing1). T°"‘“W
: ]|
I To Flow(t : ’
of : :
" L n L Ll 4 Fl | "
aPM 10 Mon 3AM BAM 9AM
8 Sun Jan 2011 Time (Hours)
(5) Digitize Data
@ Pressure ) Temp
® X: Time QIN ) value: 16.48 pixel =| 506|, Step b: Align the mouse cursor point along the Pressure curve. It does
¥: Pressure (PSI ) value: 1087 pixel: 636 not matter where along the curve since the program will automatically
X Y pixel-X pixel-Y sort the data by time. You just need to add enough points to reflect
Clear the curvature. You should notice a reddish purple point appear on the
black line. This is the point you selected. The reddish purple pointis a
Add positive feed back to the user that they did select a point. The number
of pixels and the computed time and pressure value should appear in
the Pixel Data Column on the “(5) Digitize Data” panel.
] Pressure vs. Time
Rem
8773 Pressure 8773 Temperature
Tntia] tt?r ; 1 -g- 120
| ""/_Ti i fydro-static ]
A | | o
e [*’r'\ JJ / ™ B
: ” b :
1500 & il : { 4 100
! ]
1250 f- : ] - %
- W | W fes
B End Shut-{n{1) Ena Swt 4 80
3 / / Vs B t {1
] L ! ] 8
PE \\r) | |
750 H .
soo 1\ ' .
i o P A
n | I R
250 - Eus gty 50 T ) {
C i | | i )
t T-rl-(ll \; : ! ]
° 1 I | 1
- 42
| | M . M L ;|
aPM 10 Mon 3AM BAM 9AM
9 Sun Jan 2011 Time (Hours)




(5) Digitize Data

® Pressure ) Temp
®) X: Time (MIN ) value: 0.0 pixel: I o0
Y: Pressure (PSI ) value: 0.0 pixel: 0.0 Step c: Select the “Add” Buttonin
X | ¥ | pixel-X J pixel-Y J the “(5) Digitize Data” panel to
16.48| 108.7| 506/ 636/ Clear transfer the data to the table. You
should notice a reddish purple will
Aad 4——{ bereplaced with a greenish blue

point.

/

Pressure vs. Tir7=
Remove
— —
773 Pressure 6773 Temperature
T -uan-amr i -g- 120
Remove All L _—-_Lﬁsn-um* ]
1750 A i
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- 4 30
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aPM 10 Mon 3AM BAM 2AM
9 Sun Jan 2011 Time (Hours)
(5) Digitize Data
(®) Pressure O Temp
® X: Time (MIN ) value: 0.0 pixel: 0.0| Step d: Continue to add points along the pressure curve, try
Y: Pressure (PSI ) value: 0.0 pixel: 0.0 to match the curvature for this data. The points will be used
X ¥ pixel-X pixel-Y to normalize the data to equal time units.
16.48] 1087 506 636|~ Clear *
19.77|  119.57 509 633 Note: All the pressure is digitized from the Open to Flow (1)
2417 141.3 513 627
30.76] 17754 519 617|= aod toEnd Shut-in (2).
38.45 210.14 526 608
48.33 905.8 535 416
5053 94203 537 406] |
56.02 974.64 542 397 :
6261 1003.62 548 389 emove Pressure vs. Time
75.79] 1,028.99 560 382 73 Prommure 6773 Tempershure
87.88| 1,039.86 571 379 » M} T ' g 120
98.86 1,047.1 581 377 I | i ]
. __| Remove All — 1. Finsl Hysro-static 3
114.24 297.1| 595 584/ F : i 1.
L} e
B ﬁfr\x i ]
1500 § — : B
L 1 1 N
- W | \ |
1250 - ! : | £
Z 1 . -
: / \ /} j -L el
® o0 | J wum-!ut\) _________Izn- 1 B0 E
ol v 1R {.¢
N AR B
750 i -
: / \ } \ ’ 1-
o £ \ S i ]
g V j .j \ 2,: ! \ {
250 - Bty B0 To Bowtd) : ]
L 1 I A0
- 1o Flaw(! : : ! ]
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(5) Digitize Data — Temperature

o) Hgittze et Step e: Now digitize the Temperature. Make sure that the “Temp” radio button

O Pressure ®) [Temp is selected. Also make sure that the radio button next to “X: Time" is selected
@ X: Time OOM ) valna: 0.0 pixel ;| 0.0| before you try to digitize within the box below.
¥: Temp (DEG F) walue: 0.0 pixel:| 0_0]

X | Y | PheER | DLy, I Note: Each temperature summary point is automatically added to the data,

| | [ | Clear provided you put at least one point between each of the sections, i.e. Open to
Flow (1) and Shut-In (1), Shut-In (1) and End Shut-In (1), etc. Also you only
need to capture the curvature of the curve so you can relax the number of
points you need to digitize the whole curve.

Add

Pressure vs. Time

6773 Pressure 6773 Temperature
— oo
; : —t : Final Hydro-static ]
1oV Al I"“ : : | ] 110
e { - /"\\ : ! ]
N ~ ]
i 1 1 p
1500 i ! ! 4 100
- i N
N | X w0
1250 - ‘ % : o
S \ /} | 'L 1=
® 1000 | )i 3 wnw!m) f______lznu E - 80 g
FH L \ l/ | ) ] ]
2 L [ I ] -
& N } - ‘F\l g7 3
750 -
- I
so0 1\ t ]
250 & m.mné:ﬁm ! |
- ! I i
- ST ! [ 1
0 L 1 ! -
¥ " N " N " : i il " Pl N f-' 30
PM 10 Mon 3AM BAM 9AM
8 Sun Jan 2011 Time (Hours)
(5) Digitize Data
() Pressure @ Temp
OmN ) value: 13.18] piwald 503 Step f: Align the mouse cursor point alon.g the Temperature .curve. It
o 3 e T | ﬁ does not matter where along the curve since the program will
|'—' L2 . automatically sort the data by time. You just need to add enough
i I DOEEX | poeLY Clear points to reflect the curvature. You should notice a red point appear
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Add of pixels and the computed time and temperature value should appear
in the Pixel Data Column on the “(5) Digitize Data” panel.
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1 (5) Digitize Data

() Pressure (@) Temp
® X: Time (MIN ) walue: 0.0 pixel: 0.0 Step g: Continue to add points along the temperature curve,
Y: Temp (DEG F) value: 0.0 pixel: 0.0 try to match the curvature for this data. The points will be
X ¥ __pixel-X pixel-Y used to normalize the data to equal time units.
1318 11177 503 70|+  Clear -~
20.87 11337! 510 157 Note: All the temperature is digitized from the Open to Flow
30.76] 11484 519 151 _
54.92 115, 541 150 Add {1)to End Shut-In (2).
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(6) Normalize Data

Data (Del T):|
l (6) Normalize Data I 7) Transfer Data

1.0 min Step a: The next thingis to normalize the pressure-
temperature-time data so the data is recomputed at
equal time spacing. The user can set the number of

minutes between each data point.

Pressure vs. Time
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Data (Del T): 1.0/min | | step b: For this example | am selecting the sampling of the
(6) Normalize Data ‘+ (7) Transfer Data | || Datato be every 1.0 minute. Select the “(6) Normalize
Data” Button and the program will compute the data
every 1.0 minute.
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(7) Transfer

Data

Dala (Del T):

(6) Normalize Data

(7) Transfer Data —

1.0] min

This is the last step, just select the “(7) Transfer Data”
Button to move the data from the digitizer to the DST
Data Entry Panels. The digitizer will then close.
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The Pressure Summary Data is transferred to the
Pressure Summary Panel and the Shut In Data is
transferred to the Shut In Data Panel, Open to Flow
Datais transferred to the Open Flow Data Panel.

Pressure | Recovery | GasRaies | ShuilnData | OpenFlow Data |
® Fvig O Gos
- Shut In 1 Pressure Data (Initial) ~Shutln 2 Data (Final)
Time Pressure Temp | Time Pressure Temp |
[ [ L] 239.67 1156~ 0 4141 1176
[ Create A New DST Panel: 1 393511 115.7¢ 1 557.919 117.56
7 DST Hame | 1D | Humber { Tab D ): 2 547.351 1157 2 701.737 117,
JI| Ad 3 701.192 115.64= 3 804.943 117.44
! 4 855033 115.58 4 849607 11?.4:']
- Header Information: 16.834 115479 5 969.367 1173
Mame: WELLINGTON KGS 1.32 1519122501 33,302 11539 [ 880.128 117,
sec. 32 1W 31§ 44,823 115.31 7 904977 7.
Total Depth (TO): 5240.0 Elev (GL): 1259.0 Elev (KB 1272.0 & 950.762 115.23 8 913.232 117.25
g 956.702 11515 ] 921.487 1724
Header | DST1 10 962,641 115.07 10 929,742 1172
- General Informati 11 968.581 114.98 11 937.997 117.21
Formation: | intervat: 0.0/t To| 0.0/t 12 974,521 114.9 12 942.066 17.20
13 978.05 114, 13 945914 1719
Ti 1 H
Deviated: ® No () Yes st Type:|Conven onal Boiom Hole | TR Y = 1976 7
RN 0.0 FERS Compacr =} | Titlo ite 15 987.745 14.8 5 953,61 174
Start Date-Time: Tester: 16 032 142 114.95 8 57451 1714
P ) 17 996.54 11494 17 961.307 1743
s | I [ mLLmsa? 19493~ 18 essss2 197 13:
Hole Diameter:| 7.88 in Hole Condition: | | < ] 1 [»l « ] 1]
| Recovery | GasRates | ShutinData | Open Flow Data |
Serial Number: | | @ mside O Outsige vy [ R y | GasRates | ShutinData | Open Flow Data
h:ureslil::tw:[ 0.0/psi @[ 0.0/t Capacity: o0/psi @ Tomporstars [ oispley Hommer prot |
- Open Flow 1 Temperature Data (initial) —— - Open Flow 2 Temperature Data (Final)——
Time Pressure Temp Time Pressure | Temp
0 68.92 110.0= 0/ 257.73 1144+
1 77.799 11150 1 265.243 114.7¢
Pressure Summary 2l 86.679 111.9¢ 2 272.757 115.1
Tine | Pressurs] Teme Ao El 95558 11228 3 26027 11543s
e e 4 10443 1128 4 287783 11576
3 $8.62  110.06 Open to Flow 1 5| 110.418 11281 5 295.297 115.8€
24 73867 11583 Shutin 1 8| 113.722 113.08 ) 298.685 11597 |
100 104757 11485 End Shutin 1 ?! 117,026 113,34 7 300,795 116.0
09) 25773 114.45/0pento Flow 2 8 120.708 113.63 S 302.894 116,14
168 4141 11763Shutin2 ) 125.645 11388 9 304.994) 116.23
348 104942 1167 EndShutkin2 10 130.583 113.9¢ | 10 307.093 116.30
357| 1,80433  114.39Final Hydrostatic 1) 135,522 114,07 1 309,192 116,34
12 140.45 114.17 12 311202 116,38
13 145,864 114.27 13 313391 116.4
14 151.364 114.37 14 31549 116.47
|| 15) 156.863 114.47 15 31759 116.51
18] 162.362 114,56 18 319.689 116,55
17 167.861 11468 17 321.788 116,59
Remave This DST Panel | Remove All DST Paneis 18 173381 114767 A
— J 4] ] 1[¥ 4 1] ¥

To display the “Horner Plot and Quantitative Analysis” dialog click on the “Display Horner
Plot” button in the “Shut-In Data” panel.
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Horner Plot — Fluid DST

Plot Parameters. The
user can modify the
titles tothe Horner
plot, the Axis Labels
and the Axis. The
program usesthe data
to determine initial
values.

The spinnertextfields
allowthe user to vary
theslopeand

intercept for both shut

indata. Thisversion
allows theuserto
exclude points from
both ends of the data
set.

Quantitative Analysis
Panel allows the user
to obtain reservoir

parameters based on

theresultsfrom the
Horner plot analysis.

File

r |13t Title:

Hormer Plot (Fluid DST)

2nd Tithe:

3rd Tithe:
DST 13664.0 3690.0
X-Axis:

T+detaT/deltaT
Minimum:

Y-Axis:

[ | -Shut In Pressure 1 (initial):

Pressurevs log(T+deita
Exclude Below:

+- | Horner Plot (Fluis

Maximum:

Horner Plot — Fluid DST

Click on the “Display Horner Plot” button on the “Shut In Pressure Data” Panel

Wellington KGS 1-32 (15-191-22591)

Cycles:

n
-]
(1ed) amssaxg

Tidelta T} Points
Exclude Above:

L 11 |

Slope:
-198.931 pslicycls

Pressure vs log(Tsdeita
Exclude Below:

Intercept:
1079.982 psi

in Pressure 2 (Final):

Tidelta T} Points
Exclude Above:

L 1z [

28—

Slope:
-160.696 psiicycle

of the x-axis orientat)

_ | -Quantitative Analysis

T FEFTIYTEEE
R 4

Intercept:
1079.921 pai

NOTE: The slope is negative because

on.

160.608 paifeyele
98.854 STB/day
10.0] e
01 e
4141 pai
116.0| deg T
10 RB/STB
100.024 md-fefep
10.002 md-ft

10 ma

11000

1080.0

#09.0

DR

Horner Plot (Fluid DST)
Wellington KGS 1-32 (15-191-22591)
DET 1 3664.0 3690.0

Intaras;
Intarca;

Pt TE10TH. 831
Pt 1m1079. 982

Shat In 1 (Imitial} |

Shut In 2 (Fimal)

Hornerplot a
semilog plot of

Pressure vs.
dimensionless
timefunction (or
simply Horner
Time) for a fluid
DST. Fora Gas
DST it becomesa
semilog plot of

Pressure squared
vs. Horner Time.

T + delta T f delta T

1079.921 pat qu
4141 pai
910 min »1:
0657 re RI
2140.0] re
0.0
1.06-5|vol/wol fpas
2133
4588 delta Pa:

L
Nn 0
30283 STR/day

0.059 STB/day/pai

641436 pai

65.154 e

Much of this section is taken from the lecture notes "Modern Concepts in Drill Stem Testing Part
2 Quantitative Analysis"? by Hugh W. Read, Author & Instructor.

Conventional Horner Type Pressure Buildup Analysis Conditions Assumed for Analysis

Procedure

For a discussion of the theory of pressure buildup interpretation and the derivation of the
pertinent equations the reader is referred to the original now classical paper by Horner .

90% of all quantitative Drill Stem Test analysis is based on Horner's method of analysis which
assumes the following ideal conditions:

i)

Radial flow -Radial flow is flow into the well bore equally from all directions in the

formation. By and large condition is met by most DST's through linear systems such as
fractures, narrow channel sands etc. are obvious exception which may be handled

separately.
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i) Homogeneous Reservoir - Homogeneity in a reservoir denotes constant characteristics
throughout the length and thickness. Any values calculated from test data then become
averages over the length and/or thickness.

i) "Steady-State™ conditions of flow - "Steady-state” flow conditions imply a rate and
pressure drawdown (which is responsible for the flow) which is constant.

iv) Infinite Reservoir - An infinite reservoir is one in which there are no finite limits or
depletion. All DST's in wildcat wells can be considered to test infinite reservoirs, except
those testing very small local porosity or fracture developments which in any event
deplete rapidly and are not commercial.

V) Single Phase Flow - Single phase flow assumes that only one phase is entering the well
bore. Thus for example any gas produced with oil is considered as solution gas and any
liquids in a gas test are considered as condensation of gases in the pipe or immediate well
bore vicinity.

Method of Construction of Horner plot - Fluid Drill Stem Test
This example is from the Wellington KGS 1-32; DST 1 in the Mississippian from 3664.0 ft to

3690.0 ft dst-fluid.las. The Recovery and Pressure Summary Data will be needed in performing
the horner plot and quantitative analysis and is listed as follows,

Recovery Table Pressure Summary Table

Length (ft) Volume (bbl) Description Time |Pressure ' Temperature | Annotation

55.0 0.27 MCW 40%m 60%w | | ||(min) | (psig) (deg F)

190.0 0.934 MCW 25%m 75%w || | |0.0 |1916.58 |106.15 Initial Hydrostatic

555.0 5.043 MCW 10%m 90%w || | |12.0 |68.92 110.06 Open to Flow 1
44.0 |239.67 |115.88 Shut-in 1

800.0 6.247 Totals 109.0 1047.57 |114.85 End Shut-in 1
109.0 |257.73 |114.46 Open to Flow 2
168.0 414.1 117.63 Shut-in 2
348.0 1049.42 |116.7 End Shut-in 2
357.0 |1804.33 |114.39 Final Hydrostatic

(1) The data necessary for this plot is a set of detailed readings of pressures and times during
each shut in period plus the total amount of time spent flowing the well.

(2) Arrange the data in tabular form where,
T = Cumulative flowing time (minutes)

AT = Times during shut in that each pressure is read (minutes)
P = Pressure read during shut in time (psig)
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Table 3 Tabular Listing of Shut In Data for Horner Plot Calculation

Shut In 1 (Initial) Shut In 2 (Final)
Total Flow Time (T) = 32 minutes® Total Flow Time (T) = 59 + 32 = 91 minutes®
Time (AT) |(T+AT)/AT |Pressure (P) |Temperature || | Time (AT) (T+AT)/AT |Pressure (P) | Temperature
(min) (psig) (deg F) (min) (psig) (deg F)
0.0 239.67 115.88 0.0 414.1 117.63
4.0 9.00 904.76 115.56 8.0 12.38 905.06 117.44
8.0 5.00 950.75 115.24 16.0 6.69 946.13 117.25
12.0 3.67 970.32 114.92 24.0 4.79 967.73 117.07
16.0 3.00 986.51 114.87 320 3.84 985.14 116.89
20.0 2.60 1001.44 114.83 40.0 3.28 996.56 116.76
24.0 2.33 1008.28 114.78 48.0 2.90 1006.962 116.63
28.0 2.14 1014.37 114.74 56.0 2.63 1012.76 116.50
32.0 2.00 1020.47 114.69 64.0 2.42 1018.56 116.46
36.0 1.89 1026.49 114.64 72.0 2.26 1022.48 116.46
40.0 1.80 1029.39 114.64 80.0 2.14 1025.96 116.46
44.0 1.73 1032.30 114.67 88.0 2.03 1029.44 116.46
48.0 1.67 1035.21 114.71 96.0 1.95 1032.92 116.46
52.0 1.62 1038.12 114.74 104.0 1.88 1034.80 116.46
56.0 1.57 1041.03 114.77 112.0 1.81 1036.54 116.47
60.0 1.53 1043.93 114.81 120.0 1.76 1038.28 116.506
64.0 1.50 1046.84 114.84 128.0 1.71 1040.01 116.537
136.0 1.67 1041.46 116.55
144.0 1.63 1042.91 116.58
152.0 1.60 1044.35 116.619
160.0 1.57 1045.80 116.63
168.0 1.54 1047.25 116.66
176.0 1.52 1048.70 116.69

From the Pressure Summary Table
() Shut-in 1 Time - Open to Flow 1 Time { 44.0 - 12.0 = 32.0 minutes }
(b) Shut-in 2 Time - Open to Flow 2 Time + Total Flow Time from (a) { 168.0 - 109.0 + 32.0 = 91.0 minutes }

In the table note that the Shut-In 1 (Initial) period was broken down into 4 minute intervals while
only 8 minute increments was considered sufficient for the Shut-In 2 (Final) period.

The Pressure Summary Table gives a summary of the DST Pressure-Temperature-Time
Readings at specific points. This DST had a 32.0 minute pre flow and a 59.0 minute main flow.
Thus 'T' for the Shut-In 1 (Initial) period = 32.0 minutes since there was a total of 32 minutes
flow time prior to Shut-In 1 (Initial). T for the Shut-In 2 (Final) period becomes 91 minutes (32
minutes pre flow + 59 minutes main flow since T is the cumulative flow time prior to shut in.
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The quantity (T + AT)/AT is mathematically the same as 1 + (T/AT) thus for the Shut In 2 (Final)
period example the (T + AT)/AT for the first increment = (91+8)/8 = 12.38, which is the same as
1+(91/8)=1+11.38=12.38.

(3) The Horner plot is then constructed by plotting logso[(T+AT)/AT] vs. P for each point.

1i00.0

10s0.0

i000.0

(15d) ammssaxg

aso.0

anqo.o

Horner Plot (Fluid DST)
WELLIHGTOH KGS 1-32 {15-191-22591)

DST 1 0.0 0.0

Intercept 2=107&.417
Intercept 1=1078. 561

Eleope [Ml=-165.96

Shut In 1 {Initial}
Shut In ? (Final}

10.0
T + delta T f delta T

(4) In figure above both Shut-In Pressure-Time curves have been plotted. In order to determine
the static reservoir pressure the linear portion is extrapolated to the left hand margin where the
value of the time function (T + AT)/AT = 1. Since the logarithm of 1 is zero the logio[(T +
AT)/AT ] =0 (or infinity) at this point. Thus we are extrapolating the Horner straight line to a
"infinite’ shut in time where completely static pressure prevails. In the example here the static
pressure ~ 1078.0 psig. Both Shut In intervals extrapolations yield this value. In cases where the
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Shut-In 2 (Final) extrapolation is substantially less than the Shut-In 1 (Initial) depletion is
indicated. (If the depletion factor 100.0 * Shut-In [(Initial)-(Final))/(Initial) ] is greater than 4%,
then the indications of depletion can be considered serious or substantial.

(5) The final piece of information which is obtained from the Horner plot is the "slope” (m) of
the straight line segment. Numerically this is the difference between the pressure at logo[(T +
AT)/AT ]=0 and at logio[(T + AT)/AT ]=1, where the slope is simply the change in pressure over
one complete log cycle. The slope in this example using the Shut-In (Final) slope m=165.96
psi/cycle. The slope is used in the calculations to derive permeability and other reservoir
parameters.

Transmissibility (K*h/p), Permeability Thickness (K*h), Permeability (K)
The well known equation describing pressure build-up characteristics of a well is expressed as

Theoretically, the plot of Pressure Po vs. l0g;o[(T+AT)/AT] will result in a straight line;
Po = Pf - m * logyo[(T+AT)/AT]

where

Pf is the extrapolation of logo[ (T+AT)/AT ] to zero or formation pressure and
m is the slope of the line.

m=162.6*q*pn*B/(K*h)[psi]/[logcycle]
q = flow rate [STB] / [day]

1 = viscosity [cp]

B = Formation VVolume Factor [RB] / [STB]

h = vertical thickness of continuous porosity [ft]
K = average effective permeability [md]

This states that the slope of the buildup is representative of a given fluid having physical
properties p, B flowing at a rate q through a formation having physical properties K * h.

Note: the flow rate (q) is computed by using the total fluid volume in the recovery table and the
total flow time computed from the pressure summary table and converting to days, i.e. q = (Total
Fluid Volume [bbls] / Total Flow Time [min] ) * (60 [min] / [hr] ) * ( 24 [hr] / [day] ).

Transmissibility can be found my rearranging the slope as follows,

Transmissibility: K*h/u=162.6*q*B/m [md]-[ft])/[cp]
Permeability Thickness: K * h = ( Transmissibility ) * p  [md]-[ft]
Permeability: K = ( Permeability Thickness ) / h [md]
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Damage Ratio (DR), Skin factor (S), and related quantities

Damage Ratio (DR) - A numerical value used to predict the flow rate if the damage were
removed. In essence the DR becomes a number which when multiplied by the flow rate which
existed at the time of the test will yield the flow rate if the damage (or improvement) over the
natural condition is removed. This flow rate will be the rate at the same flowing pressure
drawdown which existed during the test. From the definition of DR if a zone is neither damaged
nor improved then q theoretical is identical to g actual and DR = 1.

Pi_PW'f

DR= -2.85

m*log{{k*T,/(¢*u*c*r,?)l}

where,

Pi = Initial static reservoir pressure [psig]

Pws = Bottom Hole Flowing Pressure (FFP) [psig]

m = slope from the Horner plot [psi] / [log cycle]

K = Permeability (K) [md]

T, =Flow Time [min]

¢ = Porosity

i = viscosity [cp]

c = compressibility [vol]/[vol]/[psi]

rw = well bore radius [ft]

If K, o, u, ¢ and ry, are not known then the Damage Ratio can be estimated by,

Pi_ PW‘f

+2.65
m*log{T,}

EDR=

Skin factor (S) - A numerical quantity which attempts to describe the amount of damage or
improvement. The numerical value of skin is so defined that a positive value for the skin factor
indicates a damaged condition and a negative skin factor indicates improvement over the natural
condition. The skin factor is zero when neither skin damage nor improvement are present i.e. no
alterations to natural condition.

P—P l k*T I
= * ' L 0
$=1.1515 m gl¢*u*c"‘rwzl+5'01
where,
Pi = Initial static reservoir pressure [psig]

Pws = Bottom Hole Flowing Pressure (FFP) [psig]
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m = slope from the Horner plot [psi] / [log cycle]

K = Permeability (K) [md]

T, =Flow Time [min]

¢ = Porosity

i = viscosity [cp]

c = compressibility [vol]/[vol]/[psi]
rw = well bore radius [ft]

If ¢, 1, ¢ and ry, are not known then the Skin factor (S), assuming average values of ¢=0.15,
w*c=0.00000955 [cp]/[psi] and for simplicity assume r,,=0.333 [ft], can be estimated by,

$=1.1515* P‘_mi- log(k * T,) + 1.80

Pressure Drop Across a Damage Zone AP, The additional pressure drop during flow caused
by the presence of skin (APgin) may be calculated as follows,

where,

S = Skin factor
m = slope from the Horner plot [psi] / [log cycle]

Productivity Index (PI) Productivity Index is a measure of a zone's ability to flow at a
particular drawdown (reservoir pressure - flowing pressure). It may be formally defined as the
flow rate [STB]/[day] per unit [psi] of pressure differential between the well bore at the
formation face and the static reservoir pressure in the zone.

PI =0.00708 K*h
w*B* (In(r./r,) -0.75+S)
K = average effective permeability [md]
h = vertical thickness of continuous porosity [ft]
i = viscosity [cp]
B = Formation Volume Factor [RB]/[STB]
re =drainage radius [ft]
rw = well bore radius [ft]

S = Skin factor
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Stabilized Production Rate (gs) Once the stable PI has been derived the stable flow rate at any
pressure may be calculated simply by multiplying the chosen drawdown by the PI.

qS:PI*(Pi-PWf)
where,

Pi = Initial static reservoir pressure [psig]
Pws = Bottom Hole Flowing Pressure (FFP) [psig]
Pl = Productivity Index

Radius of Investigation (RI) The radius of investigation is the radial distance from the well
bore which the pressure disturbance from the DST has investigated (in other words "how far out
into the zone the DST has looked").

Rl =2.6408 * N(K*To/ (¢ * p * C))

where,

K = Permeability ( K ) [md]

T, = Flow Time [min]
¢ = Porosity
[ = viscosity [cp]

¢ =compressibility  [vol]/[vol]/[psi]

If ¢, u, and c are not known then the Radius of Investigation (RI) is as follows,
For Water: Rl = 6.83 * V(K * Ty)

For Oil: RI = 4.63 * V(K * Ty)

References:

(1) Pressure Build-Up in Wells, by D.R. Horner, 3rd World Petroleum Congress, May 28 - June
6, 1951 , The Hague, the Netherlands
http://www.onepetro.org/mslib/serviet/onepetropreview?id=WPC-4135&soc=WPC

(2) Drill Stem Test Interpretation Seminar, Author & Instructor: H. W. Reid

(3) Recent Developments in the Interpretation and Application of DST Data, by L. F. Maier
Journal of Petroleum Technology Volume 14, Number 11, November 1962, pgs 1213-

1222 http://www.onepetro.org/mslib/servlet/onepetropreview?id=00000290
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Horner Plot — Gas DST

Click on the “Display Horner Plot”

Plot Parameters. The
user can modify the
titles tothe Horner
plot, the Axis Labels
and the Axis. The
program usesthe data
to determineinitial
values.

The spinnertextfields
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Much of this section is taken from the lecture notes "Modern Concepts in Drill Stem Testing Part
2 Quantitative Analysis"? by Hugh W. Read, Author & Instructor.

Conventional Horner Type Pressure Buildup Analysis Conditions Assumed for Analysis

Procedure

For a discussion of the theory of pressure buildup interpretation and the derivation of the
pertinent equations the reader is referred to the original now classical paper by Horner .

90% of all quantitative Drill Stem Test analysis is based on Horner's method of analysis which
assumes the following ideal conditions:

i)

Radial Flow - Radial flow is flow into the well bore equally from all directions in the

formation. By and large condition is met by most DST's through linear systems such as
fractures; narrow channel sands etc. are obvious exception which may be handled

separately.
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Homogeneous Reservoir - Homogeneity in a reservoir denotes constant characteristics
throughout the length and thickness. Any values calculated from test data then become
averages over the length and/or thickness.

"Steady-State™ Conditions of Flow - "Steady-state™ flow conditions imply a rate and
pressure drawdown (which is responsible for the flow) which is constant.

Infinite Reservoir - An infinite reservoir is one in which there are no finite limits or
depletion. All DST's in wildcat wells can be considered to test infinite reservoirs, except
those testing very small local porosity or fracture developments which in any event
deplete rapidly and are not commercial.

Single Phase Flow - Single phase flow assumes that only one phase is entering the well
bore. Thus for example any gas produced with oil is considered as solution gas and any
liquids in a gas test are considered as condensation of gases in the pipe or immediate well
bore vicinity.

Method of Construction of Horner plot - Gas Drill Stem Test

This example is from the Xit 1; DST 1 in the Upper Kearny Member from 5690.0 ft to 5745.0
ft dst-gas.las. The Gas Rates and Pressure Summary Data will be needed in performing the plot
and quantitative analysis and is listed as follows,

Gas Rates Table Pressure Summary Table
Flow |Elapsed |Pressure | Gas Rate (Choke Time | Pressure |Temperature| Annotation
Period | Time | (psig) |(Mcf/day) | (in) (min) | (psig) (deg F)
1 10.0 14.0 577000.0 |1.0 0.0 2748.7854 |122.407204 |Initial Hydrostatic
1 20.0 24.0 817000.0 |1.0 55 |155.137894 |123.1147 Open to Flow 1
1 30.0 28.0 907000.0 (1.0 36.0 |496.501312 |121.527901 [Shut-in 1
2 10.0 26.0 865000.0 |1.0 96.0 |853.742798 126.989899 |End Shut-in 1
2 20.0 33.0 1012000.0 1.0 97.0 |233.796402 |126.3834 Open to Flow 2
2 30.0 35.0 1057000.0 1.0 156.5 |435.617401 |115.143501  |Shut-in 2
2 40.0 36.0 1076000.0 1.0 280.0 |850.436829 |125.351997  |End Shut-in 2
2 50.0 36.0 1076000.0 |1.0 285.5 |2727.0625 |126.5923 Final Hydrostatic
2 60.0 37.0 1098000.0 |1.0

See the paper "Recent Developments in the Interpretation and Application of DST Data™ by
L.F.Maier'®. There were a number of DST papers that seem to use the Pressure squared method.
Reid suggests that the linear Horner plot was sufficient. A future version of the DST Tool may
allow the user to select between Pressure or Pressure squared in a Horner plot analysis.

(1) The data necessary for this plot is a set of detailed readings of pressures and times during
each shut in period plus the total amount of time spent flowing the well.

(2) Arrange the data in tabular form where,

T = Cumulative flowing time (minutes)
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AT = Times during shut in that each pressure is read (minutes)

P = Pressure read during shut in time (psig)
P? = Pressure squared (psig?)

Shut In 1 (Initial)
Total Flow Time (T) = 30 minutes®

Time Pressure Pressure
(T+AT)/AT Temperature | squared
(AT) (P) )
(min) (psig) (deg F) (psig?)
00 |- 496.501312 [121.527901  [246,512.25
40 [850 841.170715 [125.614502 |707,566.97
80 [4.75 844.496826 [126.780701 |713,180.25
120 [3.50 846.328003 [126.656998 |716,274.47
160 [2.88 847.812927 |126.512199 |718,781.80
200 [2.50 848.991882 [126.430603 |720,784.02
240 [2.25 849.629028 [126.429497 [721,871.14
280 [1.07 850.446777 [126.441704  |723,265.20
320 |1.94 850.998596 [126.487801 |724,201.00
360 |1.83 851.615723 [126.541397 |725,256.62
400 [1.75 851.901672 [126.6035  |725,733.61
440 [1.68 852.340271 [126.679298  |726483.48
480 |1.63 852.739502 [126.757896  |727,165.51
520 |1.57 853.130676 [126.837502 |727,830.80
56.0 |1.54 853542114 [126.921898 |728,530.53
60.0 |1.50 853.742798 [126.989899  |728,871.99

Time
(AT
(min)
0.0
4.0
8.0
12.0
16.0
20.0
24.0
28.0
32.0
36.0
40.0
44.0
48.0
52.0
56.0
60.0
64.0
68.0
72.0
76.0
80.0
84.0
88.0
92.0
96.0
100.0
104.0
108.0
112.0
116.0
120.0
124.0

) (T+AT)/AT

23.31
12.16
8.44
6.68
5.46
4.72
4.19
3.79
3.48
3.23
3.03
2.86
2.72
2.59
2.49
2.39
231
2.24
2.17
2.12
2.06
2.01
1.97
1.93
1.89
1.86
1.83
1.80
1.77
1.74
1.72

Shut In 2 (Final)
Total Flow Time (T) = 59.25 + 30 = 89.25 minutes®

Pressure
(P)
(psig)
435.617401
825.081787
830.118713
833.033508
835.235901
837.006775
838.476685
839.725891
840.914917
841.682373
842.520203
843.182373

844.06543

844.552002
844.938416
845.54541

846.011902
846.609009
846.955078
847.331421
847.858093
848.078918
848.460205
848.756104
848.997009
849.177612
849.583923
849.724426
850.115723
850.256226
850.521973
850.436829

Temperature

(deg F)
115.143501
119.8134
121.163101
121.227501
121.179703
121.144402
121.177597
121.214996
121.298103
121.412399
121.562202
121.730797
121.915604
122.107803
122.306
122.5158
122.712097
122.936401
123.124702
123.330902
123.534203
123.712997
123.904503
124.090897
124.264297
124.4431
124.618301
124.773598
124.930603
125.089798
125.233299
125.351997

Pressure
squared
(P
(psig?)

189,764.78
680,757.01
689,099.21
693,938.98
697,625.86
700,585.74
703,048.71
705,146.47
707,129.63
708,425.22
709,839.95
710,952.51
712,454.16
713,264.70
713,923.60
714,954.80
715,732.92
716,748.49
717,341.24
717,968.13
718,866.58
719,239.69
719,884.37
720,393.54
720,801.00
721,106.67
721,786.18
722,024.08
722,704.01
722,942.07
723,384.27
723,231.18
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From the Pressure Summary Table

(@) Shut-in 1 Time - Open to Flow 1 Time {38.5 - 8.5 = 30.0 minutes}
(b) Shut-in 2 Time - Open to Flow 2 Time + Total Flow Time from (a) {159.0 - 99.75 + 30.0 =
89.25 minutes}

In the table note that the Shut-In 1 & 2 periods were broken down into 4 minute intervals.

The Pressure Summary Table gives a summary of the DST Pressure-Temperature-Time
Readings at specific points. This DST had a 30.0 minute pre-flow and a 59.25 minute main flow.
Thus 'T" for the Shut-In 1 (Initial) period = 30.0 minutes since there was a total of 30 minutes
flow time prior to Shut In 1 (Initial). T for the Shut-In 2 (Final) period becomes 89.25 minutes 30
minutes pre-flow + 59.25 minutes main-flow since T is the cumulative flow time prior to shut in.

The quantity (T + AT)/AT is mathematically the same as 1 + (T/AT) thus for the Shut-In 2
(Final) period example the (T + AT)/AT for the first increment = (89.25+4)/4 =23.31, which is
the same as 1 + (89.25/4) =1 + 22.31 = 23.31.

(3) The Horner plot is then constructed by plotting log:o[(T+AT)/AT] vs P? for each point.

Horner Plot (Fluid DST)
¥it 1 (15-119-21001)
DST 1 5690.0 5745.0
Takeroept Z=0.7 Shut In 1 {Initial}

Intercept 1=0.735
Shut In 2 (Final)

0,73

.
hpe | fm)=-0.061

0.71

9.0T ¥ (g.T5d) paxenhs aamssaxag

1.0 10,0
T +delta T f delta T
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(4) In Figure 2 both Shut-In Pressure-Time curves have been plotted. In order to determine the
static reservoir pressure the linear portion is extrapolated to the left hand margin where the value
of the time function (T + AT)/AT = 1. Since the logarithm of 1 is zero the logio[(T + AT)/AT | =
0 (or infinity) at this point. Thus we are extrapolating the Horner straight line to a 'infinite’ shut
in time where completely static pressure prevails. In the example here the static pressure squared
~ 738,000.0 psig? or 859.0 psig. Both Shut In intervals extrapolations yield this value. In cases
where the Shut-In 2 (Final) extrapolation is substantially less than the Shut-In 1 (Initial)
depletion is indicated. If the depletion factor 100.0 * Shut-In [(Initial)-(Final))/(Initial) ] is
greater than 4%, then the indications of depletion can be considered serious or substantial.

(5) The final piece of information which is obtained from the Horner plot is the "slope” (m) of
the straight line segment. Numerically this is the difference between the pressure at logo[(T +
AT)/AT ]=0 and at logio[(T + AT)/AT ]=1, where the slope is simply the change in pressure over
one complete log cycle. The slope in this example using the Shut In (Final) slope m=0.061
psi?/cycle. The slope is used in the calculations to derive permeability and other reservoir
parameters.

Transmissibility (K*h/p), Permeability Thickness (K*h), Permeability (K)
The pressure build-up equation applicable to gas wells is expressed by
Po> = P — mg * logio[(T+AT)/AT]

The build-up plot of Po? vs. log:o[(T+AT)/AT] is constructed and extrapolated to
logso[ (T+AT)/AT ] to zero to obtain Pf* and my, the slope of the line.

mg=1632*qq*p* Z* Tf/ (K * h) [psi®] / [log cycle]
gy = flow rate [Mcf] / [day]

u = viscosity [cp]

Z = Gas Deviation Factor ( Compressibility factor)

T = Formation Temperature [°R]; °R = °F + 459.67

h = vertical thickness of continuous porosity [ft]

K = average effective permeability [md]

This states that the slope of the buildup is representative of a given fluid having physical
properties p, Z, Tf flowing at a rate qq through a formation having physical properties K * h.

Note: the flow rate (q) is computed by using an average of the final gas rates in the gas rates
table.

Transmissibility can be found my rearranging the slope as follows,

Transmissibility: K*h/u=162.6*q*B/m [md]-[ft])/[cp]
Permeability Thickness: K * h = ( Transmissibility ) * p  [md]-[ft]
Permeability: K = ( Permeability Thickness ) / h [md]
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Damage Ratio (DR), Skin factor (S), and related quantities

Damage Ratio (DR) - A numerical value used to predict the flow rate if the damage were
removed. In essence the DR becomes a number which when multiplied by the flow rate which
existed at the time of the test will yield the flow rate if the damage (or improvement) over the
natural condition is removed. This flow rate will be the rate at the same flowing pressure
drawdown which existed during the test. From the definition of DR if a zone is neither damaged
nor improved then q theoretical is identical to g actual and DR = 1.

P2—P,¢

DR = ' w -2.85

mg *log {{k* T, /(¢ * n*c*r,2)]}
where,
Pi = Initial static reservoir pressure [psig]
Pws = Bottom Hole Flowing Pressure (FFP) [psig]
mg = slope from the Horner plot [psi] / [log cycle]
K = Permeability (K) [md]
T, =Flow Time [min]
¢ = Porosity
i = viscosity [cp]
c = compressibility [vol]/[vol]/[psi]
rw = well bore radius [ft]

If K, o, u, ¢ and ry, are not known then the Damage Ratio can be estimated by,

Pi_ PW‘f

T wr  4+2.65
m * log{T,}

EDR=

Skin factor (S) - A numerical quantity which attempts to describe the amount of damage or
improvement. The numerical value of skin is so defined that a positive value for the skin factor
indicates a damaged condition and a negative skin factor indicates improvement over the natural
condition. The skin factor is zero when neither skin damage nor improvement are present i.e. no
alterations to natural condition.

P,2— P, I k*T l
= * 1wl |o 0 +5.01
$=1.1515 m, gld]*“*c*rwzl
Pi = Initial static reservoir pressure [psig]
Pws = Bottom Hole Flowing Pressure (FFP) [psig]
my = slope from the Horner plot [psi] / [log cycle]
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K = Permeability (K) [md]

T, =Flow Time [min]

¢ = Porosity

| = viscosity [cp]

c = compressibility [vol]/[vol]/[psi]
rw = well bore radius [ft]

If ¢, u, ¢ and r,, are not known then the Skin factor (S) can be estimated by,

2 2

5=1.1515* ———* -log(k * T, * P) + 1.40
g

Pressure Drop Across a Damage Zone AP, The additional pressure drop during flow caused
by the presence of skin (APgin) may be calculated as follows,

APgin = Pyt * N(Puf® + 0.87 * S * m)
where,

S = Skin factor
Pwf = Bottom Hole Flowing Pressure (FFP) [psig]
m = slope from the Horner plot [psi] / [log cycle]

Radius of Investigation (RI) The radius of investigation is the radial distance from the well
bore which the pressure disturbance from the DST has investigated (in other words "how far out
into the zone the DST has looked").

RI=2.6408 * V(K*To/ (¢ * p * C))

where,

Pi = Initial static reservoir pressure [psig]

K =Permeability ( K) [md]

To = Flow Time [min]

¢ = Porosity

i = viscosity [cp]

¢ =compressibility [vol]/[vol)/[psi]

If ¢, p, and ¢ are not known then the Radius of Investigation (RI) is as follows,

For Gas: Rl = 2.6408 * \V(K*T¢*P; )
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Effects of Turbulence® The skin factor and damage ratio values computed from the preceding
equations do not take account of the additional pressure drop which is caused by turbulence in
gas flow. The turbulence factor is not easy to determine precisely in DST's, however, an
approximate empirical relationship between turbulence and permeability has been determined.

Step 1: The flowing pressure corrected for turbulence (Pwt) is computed as follows,

%* %* * d* 2
PMC=V{(PM+14.65)2+ 012976 7T "Z%q *‘1 ) 1”

TSEFT Y rw Rl
Pwt = Bottom Hole Flowing Pressure (FFP) [psig]
G = Gas Specific Gravity (air = 1)
Tt = Formation Temperature [°R]; °R = °F + 459.67
Z = Gas Deviation Factor ( Compressibility factor)
g =Flow Rate - [ Mcf]/[ Day]
K = Permeability [md]
h = thickness [ft]
rw = well bore radius [ft]
RI = Radius of Investigation [ft]

Step 2: The value of (Pws) is then substituted for (Pws) in the skin factor (S) and damage ratio
(DR) equations to determine the true skin factor (S) and damage ratio (DR) to exclude the effects
of turbulence.

Step 3: The pressure drop due to turbulence (AP;) may also be of interest and may be calculated
simply as,

APy = - Py + V( Py +0.87*my * S)
Absolute Open Flow Capacity (qAOF) A theorectical quantity which describes the maximum
flow rate of a gas zone at zero sandface pressure. It is an unattainable rate in practice but from it

may be derived the flow rates at any practical flowing pressure.

Houpert equation: Pi? - Py = a*q + b*q*q, where

%* *
a (Laminar Flow) = W *(In(r./r,)—0.75+5S)
u

b (turbulence factor) = O'lii;ﬁ :II;* 2 *In((2/r,) = (1/r.))

49



Pws = 0 by definition

-a+V(a*a+4*b*Ppid)

qAOF = >+
Pi = Initial static reservoir pressure [psig]
Pws = Bottom Hole Flowing Pressure (FFP) [psig]
K = Permeability (K) [md]
h = vertical thickness of continuous porosity [ft]
i = viscosity [cp]
Z = Gas Deviation Factor ( Compressibility factor)
T¢ = Formation Temperature [°R]; °R = °F + 459.67
G = Gas Specific Gravity (air = 1)
re = drainage radius [ft]
rw = well bore radius [ft]

If b = 0 then gAOF = P{*/ a

References:

(1) Pressure Build-Up in Wells, by D.R. Horner, 3rd World Petroleum Congress, May 28 - June
6, 1951 , The Hague, the Netherlands
http://www.onepetro.org/mslib/serviet/onepetropreview?id=WPC-4135&soc=WPC

(2) Drill Stem Test Interpretation Seminar, Author & Instructor: H. W. Reid

(3) Recent Developments in the Interpretation and Application of DST Data, by L. F. Maier
Journal of Petroleum Technology Volume 14, Number 11, November 1962, pgs 1213-

1222 http://www.onepetro.org/mslib/servlet/onepetropreview?id=00000290
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Save DST Test Data in Log ASCII Standard (LAS) version 3.0 File

The LAS (Log ASCII Standard) is rapidly becoming the accepted industry standard for
electronic transmission of digital wire-line logs. Earlier digital formats were commonly coded in
binary (such as LIS) and so required specialized software to read them. The LAS standard was
introduced by the Canadian Well Logging Society (http://www.cwls.org/) in 1989 to
standardize the organization of digital log curve information for personal computer users. It did
this very successfully and the standard became popular worldwide. Version 1.2 was the first
version and was followed in September 1992 by version 2.0 to address some inconsistencies. A
more versatile version LAS 3.0 was released in 1999 however at present LAS 2.0 remains the
dominant product. LAS 3.0 clarify several of the poorly defined specifications of LAS 2.0 and
provide expanded data storage capabilities, but have seen limited implementation.

The GEMINI Tools programs will read either a Log ASCII Standard (LAS) version 2.0 or 3.0
file and version 1.2 but the Well Information Section is backward in data definition and will not
be parsed correctly in the GEMINI Tools web apps.

The sections defined for the LAS 2.0 standard are as follows (http://www.cwls.org/wp-
content/uploads/2014/09/LAS 20 Update Jan2014.pdf):

e "~V" (also known as "~VERSION INFORMATION SECTION") is a required section;
has formatting requirements; must be the first section; identifies the version number and
whether data is in "wrapped" or "un-wrapped" mode.

e "~W" (also known as "~WELL INFORMATION SECTION") is a required section; has
formatting requirements; is preferably the second section; contains information on the
well name, location, and start and stop values of the data in this file.

e "~C" (also known as ~CURVE INFORMATION SECTION") is a required section; has
formatting requirements; contains curve mnemonics and their definitions in the order that
they appear in the data section.

e "~P" (also known as ~PARAMETER INFORMATION SECTION") is an optional
section; has formatting requirements; contains information on parameters or constants
relevant to the wellbore such as mud resistivity, wire line engineer, truck number,
elevation data, etc.

e "~O" (also known as "~OTHER") is an optional section; has no formatting requirements;
contains other information or comments.

e "~A" (also known as ~ASCII LOG DATA") is a required section; has formatting
requirements; is the last section in the file and also referred to as the data section. The
index of the data columns is either Depth or Time. The index values always appear in the
first column and each column of data must be separated by at least one space (ASCII 32).
All values in the ASCII log data section must be floating point or integer (long) values.
Other formats such as Text or Exponential values are not supported.

LAS 3.0 (http://www.cwls.org/wp-content/uploads/2014/09/LAS 3 File Structure.pdf) will be
used to save the well data for the GEMINI Tools web apps since it can hold all the well data in
one file. You can even think of LAS 2.0 as a subset of LAS 3.0 since the LAS 2.0 is only
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concerned with the LOG Data. Note this section includes some of the referenced LAS 3 File
Structure PDF; see the above URL for the complete LAS 3.0 File structure.

The ~Version and ~Well sections must appear in every LAS 3.0 file as the first and second
sections respectively.

Other sections are grouped by data type. Each group consists of two or three sections; a
Parameter Data section (optional for all but Log data), a Column Definition section, and a
Column Data section, in that order.

For example, core analysis data would have the following three sections:

~Core_Parameter
~Core_Definition
~Core_Data.

At least one group or data type of either the defined LAS 3.0 data types or a user defined type
must exist in every LAS 3.0 file.

The Column Definition and the Column Data sections for each data type are matched sets and
must both appear in that order. The corresponding Parameter Data section is optional (except
for Log data), but if used must appear before the corresponding Column Definition Section.

LAS 3.0 defines six specific well related data types and their root Section Title names. They are:

~Ascii or ~Log
~Core
~Inclinometry
~Drilling
~Tops

~Test

Additional data types can be defined by the user and content rules discussed elsewhere in the
document may define other section titles.

Stand alone user defined Parameter Data sections can be included. Care must be taken to use
standalone Parameter Data sections only when the data contained does not fit into any of the
other defined data types.

When used, the section order of each set of the three sections for each data type must be
Parameter, Definition, and then Data.

Blank lines and comment lines can appear within Column Data sections, but can only appear
BEFORE the first Column Data line of that section, or after the LAST Column Data line of
that section.
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The names of each channel can optionally appear above each channel as a comment line
immediately before, after or on the section title line of that section if space allows.

Note: Do not use the ~Other section recognized by LAS version 2.0. It is no longer allowed in
LAS 3.0. Any data that can be stored in this section must now be stored properly in a user
defined Parameter Data or Column Data section.

The LAS version 3.0 file has the potential to hold all the well data that was collected, i.e.
multiple log data files, core data, tops data, DST data, Perforation data, Cuttings Report data, etc.
As an example the Wellington KGS 1-32 has log, core, tops, brine data, geologist cuttings/core
descriptions as well as DST Test data created from the DST web app. You can view the file at
the following URL addresses,

LAS 3.0 Example File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS_1-32-DST .las

LAS 3.0 in WinZip File : http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS 1-32-DST.zip

Standard LAS 3.0 Data Sections for the Wellington KGS_1-32-DST.las

e ~Version - Version Section
o ~Well - Well Header Information Section
e ~Log - Log Data Section — there are multiple log data (2) sections.
o ~Log_Parameter
o ~Log_Definition
o ~Log_Data | Log_Definition, which must be the last section in the LAS File if the Log data is
present.
e ~Tops - Formation Top (Stratigraphic Units) Picks Data Section
o ~Tops_Parameter
o ~Tops_Definition
o ~Tops_Data | Tops_Definition
e ~Core — Measured Core Data Section
o ~Core_Parameter
o ~Core_Definition
o ~Perforation_Data | Perforation_Definition
e ~Test— DST Data Section — there are 4 DST Test Data Sections in this file.
o ~Test_Parameter
o ~Test_Definition
o ~Test Data | Test_Definition

GEMINI Tools Defined LAS 3.0 Data Sections for the Wellington_KGS_1-32-DST.las

e ~IQ_Control - Recreate the Profile Plot Data Section
o ~IQ_Control_Parameter
o ~IQ_Control_Definition
o ~IQ_Control_Data | IQ_Control_Definition
e ~IQ_Brine — This data holds the brine data.
o ~1Q_Brine _Parameter
o~ 1Q_Brine _Definition
o ~1Q_Brine_Data | IQ_Brine_Definition
e ~IQ_Geo_Report — This data holds the geologist cuttings report/core description.
o ~1Q_Geo_Report_Parameter
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o ~1Q_Geo_Report_Definition
o ~1Q_Geo_Report_Data | IQ_Geo_Report_Definition
e ~|Q_Las_Parameter - Selected LAS Curves — This Parameter Section was designed to remember the Log
Curves selected by the user so the user does not have to map LAS File Curve Mnemonics to KGS Standard
Tool Mnemonics when they run this file with other GEMINI Tools.

Select the Floppy Disk Image = to Open the “LAS File Data Types” Dialog. This dialog
allows the user to make changes or additions to the data before it is saved to a Log ASCII
Standard (LAS) version 3.0 File.

LAS File Data Types
|| File

~IQ_Brine | ~Tops | ~Test | ~Test[1] | ~Test[?] | ~Test[3] | ~Ia_Control |
~Log i ~Log[1] I ~Core I ~10_Geo_Report

: DESCRIPTION
0.0/ - |START DEPTH
5253.0/ - |[END DEPTH
0.25| : |STEP LEMNGTH
-999.25 - [NULL VALUE
BEREXCOLLC| : |Company
WELLINGTON KGS 1-32| - [Well Mame
WELLINGTOM| - |Field
32| : [Section
31| ® s (m - [Township (e.g. 425)
1| (E ®wW : [Range (e.g.25E)
Sec 32-T315-R1W| - |Location (3ec Town Range)
MNE SW MNE ME| - |Location 1 (quarter calls)
955 South, 877 West, from ME corner| - [Location 2 (footages)
SUMMER| - [County
Kansas| : |State
US| - [Country
: [Province

: |Bewvice Company
: [License Mumber
02/08/2012| - |Completion Date
15-191-22591| - |API-Number
: |Unigue Well ID Mumber
37.3153| - |Latitude
-97.4424| - |Longitude
NADZ27| - |Geodetic Datum
638021.23| - |X or East-West coordinate
4130799.98| - |Y or North South coordinate
UTMI - [Harizontal Co-nrdinate Svstem

=
.n-n-nw-n-nww:wwwwwwwwwww—www-n-n-n-n

The Tabs at the top identifies the data that will be saved to the Log ASCII Standard (LAS)
version 3.0 File. This example saves the well info, log data, core data, brine data, tops data, DST
Test data, profile plot control data, and cuttings/core description. The “LAS File Data Types”
Dialog allows the user to modify the well header data that is being saved to the LAS version 3.0
file. Also noted in the two images are identified “required” fields for a valid LAS file. The
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GEMINI Tools Web Apps doesn’t care that the LAS file is not valid, just that the data follows
the basic rules for the well data sections in the LAS 3.0 file.

~Ig_Brine | ~Tops | ~Test | ~Test[1] | ~Test[2] | ~Test[3] | ~1IQ_Control |

~WELL I -Leg

~Log[1] r ~Core

DESCRIPTION

Required 0.0] :

START DEPTH

Required

5253.0| :

EMD DEFTH

Required 0.25 :

STEP LENGTH

-889.25

: [MULL VALUE

BEREXCOLLC| :

Company

WELLINGTON KGS 1-32] :

Well Name

WELLINGTON| :

Figld

32| -

Section

M|®s On
1O @w

: |Township (e.g. 425)

: |Range (e.g. 25E)

Sec 32-T315-R1w| -

Location (Sec Town Range)

ME SW ME NE| :

Location 1 (quarker calls)

955 South, 877 West. from NE corner| -

Location 2 (faotages)

SUMNER| -

County

Required for US

Kansas| :

Shate

Required for US us| -

Country

Required for CANADA | -

Province

Halliburton| -

Sendce Company

Required for CANADA | :

License Number

02/08/2012] -

Completion Date

15-191-22591| :

APl-Mumber

' Required for US

Unigue Wall ID Number

Wﬁﬂﬂ L
at/Long Require 37.3153| :

Latitude

-97.4424| :

Longitude

MADZT -

638021.23| :

Geodetic Datum

X or East-West coordinate

0r X/ Required

4130799.98 :

Y or Morth South coordinate

utH| -

Haorizontal Co-ordinate System

14.0

: |UTM Location

OTHER

: |Well Status

@wilm & M mje T

e T L e IR
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- ~Log_Parameters

.UNIT VALUE DESCRIPTION { Format } | Associatior|
Required GL| : [PermanentData s |
Required  13.0| : |Above Permanent Data I F ]
Required KB| : |Depth Reference (KB,DF,CB) s ]

| Required 1272.0/ : |Elevation of Depth Reference i F
Required 1| : |Run Number 1 F

5240.0{ : |Total Depth Logger i F |}

5240.0| - [Total Depth Driller {f F |}

607.0 Casing Boltom Logger {f F |}

607.0 Casing Boltom Driller ff F |}

9.625 Casing Size i F |}

Casing Weight ff F |}

7.875 Bit Size i F |}

Water Based Mud Mud type ff 8 |}
Flow Line| : |Mud Source {f 8 |}

| 9.000001| : [Mud Density 1 F |
43.0| : |Mud Viscosity (Funnel) {f F |}

9.2| : |Fluid Loss { F |3

10.0 FH f{f F [}

0.65 Resistivity of Mud if F |3

| 58.0| : Temperature of Mud 1 F |
| 0.55 Resistivity. of Mud Filtrate i F |3
| 58.0| : |Temperature of Mud Filtrate {1 F |3
0.75| : |Resistivity of Mud Cake i F |}

58.0| : [Temperature of Mud Cake 4 F ]

| 125.0| : [Maximum Recorded Temp. W F |

] . |DatefTime Circulation Stopped [(pmyyYy

02/09/2011 Date/Time Logger Tagged Boltom {IMYYYY|}
10546696 Logging Unit Number {f F |3

Liberal, KS Home Base of Logging Unit i _S |}

J.Bosh| : |Recording Engineer if 8 |3

L. Watney, KCrisler, G : [Witnessed By if S |}
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Selectthe “File” Menu, Click on the “Save as LAS
Version 3.0 Output™ Button, which will display the “Enter

Directory Path & Filename™ Dialog.

0.0| : |START DEPTH le F

F 5251.0) : [END DEFTH tF

.F 05| : [STEP LENGTH LF

-899.25/ : [NULL VALUE |t F

BEREXCOLLC| : [Company s

 weLwoTonKesi32 :fWelNeme s

I WELLINGTON| : |Field v 8

Enter Fi 32| : [Section o

3|®s ON : [Township(e.g 428) v s

Well.las |CE @wW : |[Range (e.g 25€) |t s

T315 R1W, Sec 32| : |Location (Sec Town Range) |t s

ME SWNE NE| : [Location 1 (quarter calls) lts

| Continue || Cancel | 955 Soutn, 877 West. from NE comer| : |Location 2 (lbolages) (]

SUMNER| = [County Jts

Kansas| : |State |t s

Select the “Search” Button to display the “Open” Dialog USI e I: $

to search through the PC for the directory to save the Log H_Iﬂ'"'m"‘*’"I : f‘_z—lsm Comean 4
. . + [License Number

ASCTII Standard (LAS) version 3.0 File. 08212013 - |Complstion Date e

15-191-22591| : |API-Number (s

i | = |unique Well ID Number (s

. DEG 37.3153 : |Latitude e F

. DEG -97.4424| : |Longitude lt F

! NAD27| : [Geodetic Datum (s

38021.23| : [Xor East-West coordinate LF

4130799.98| : [Y or North South coordinate CF

UTM| = |[Horizontal Co-ordinate System K]

140/ = |UTM Location i F

OTHER| : [Well Status 8

Look In: ||j Documents

MEIEEEE

AByrmnes_CoreData
=3 ARCHIVE
=] dummy
(] HR_PAY
[]ICS_RGB
] ISC-Report2005
[ JAVA_CERTIFICATE

[CJ KANSAS_REPORTS
] KGS_Position_95
] KGS-Apps

[ KGS-Sign

] My Files

] output

3 POC_Funding

(] Projects

3 ScreenCapture

[ styles_folder

] tables_folder

I TEST

=] TEST-CROSS_SECTIO|
(3 TEST-CROSS_SECTIOI

4]

I [»

Folder name: IC'_‘.Users\ijdonDccuments

Files of Type: |AllFiles

|
=]

DESCRIPTION { Format

Search the PC for the directory that the LAS version 3.0 File Enter Director
will be saved to. Select “Open” Button to transfer the Directory || Enter Directory Path:
path to the “Enter Directory Path” text field in the “Enter “

Directory Path & Filename™ Dialog.

C:\Users\jvictor\Documents

Enter Fil
“Wellington_KG 5_1.32.las

Change the filename in the “, e.g. “Wellington KGS_1-32.1as,
then select the “Continue” Button to save the Wellington KGS
1-32 well data to the LAS version 3.0 file.

Continue || Cancel ‘
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Example: Wellington KGS 1-32 - Previous Session
Importing PC Data - Download Well Data to PC — Previous Session

This section loads Drill Stem Test Data saved in a Log ASCII Standard (LAS) version 3.0 file.
Download either the ASCII Text Files directly or the Zip files extracting the contents into a
directory. The problem with the ASCII Text Files being downloaded directly from a web page is
that the web page will alter the contents so it does not retain the basic structure and add HTML
text to the file. The preferred method if you have Zip or WinZip is to download the zip files to
your PC and extract.

Well Data: Wellington KGS 1-32, Sumner County, Kansas

LAS 3.0 Example File: http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS 1-32-DST.las

LAS 3.0 in WinZip File : http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington KGS 1-32-DST.zip

This file contains, Log Data, Tops Data, Core Data, Brine Data, 4 Drill Stem Tests (DST) and the
Geologist Cuttings/Core Description. This program will only load the Well Header Information,
i.e. the “~Well” Data Section and the “~Parameters” Data Section and the 4 DST Test Data
Sections.

A Note, the user can load either a LAS version 2.0 or version 3.0 file with or without DST Test
Data and when the user saves the DST Session they will be able to create a LAS version 3.0 file
with the original LAS file data plus the DST Test Section Data.

Data Source

Kansas Geological Survey PC (ASCI Data Files)
Well Info DST Data Prev Session Digitize Plot

Well
fmf&

|

| LASFile | Digitizer |

i@ =

-

Left Click on the “Prev Session LAS File” icon image button to display the “Select LAS File
from your PC” Dialog. This dialog allows the user to search their PC for the file of interest.
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Lookin: | data - @%@
B Name - Date modified -
“~p |7 Wellington_KGS_1-28_LAS3 9/18/2014 9:03 AM
RecentPlaces 9 wellington_KGS_1-28_LAS3 12/17/2014 7:24 AM
|7 Wellington_KGS_1-32_LAS3 11/5/2014 6:50 AM
1 @] Wellington_KGS_1-32_LAS3 12/8/2014 9:21 AM
Desktop |[3) Wellington_KGS_1-32-DST 1/15/2015 11:39 AM
s =2 2] Wellington_KGS_1-32-DST 1/16/2015 12:22 PM
uq‘ "?|Wellington_KGS_1-32-DST-1-Report 1/15/2015 10:58 AM
Libraries R Wellington_KGS_1-32-Miss 1/15/2015 11:02 AM
B |7 Wellington-KGS-1-32 10/9/2014 7:54 AM
4& 2] Wellington-KGS-1-32 12/8/2014 9:21 AM
Computer a] Wellington-KGS-1-32_Brine 10/9/2014 8:43 AM
. @] Wellington-KGS-1-32_Brine 12/8/2014 9:21 AM
Ql F¥'ﬁ\Mnllinn+nn_I{r’:C_‘l_‘2") Cara Mata 1/SINIE T7-N0 AKA N
Network ‘ " .
i Wellington_KGS_1-32-DST -
Files of type: [All Files () v | Cancel |

In this example it is the LAS version 3.0 file Wellington-KGS-1-32-DST .las, highlighted below.
Select the Open button to display the “LAS File Curve Sections” Dialog.

i ]
|£ | LAS File Curve Sections r I 2 .IE-J.E—I 2
~Test_Definition[1] | ~Test Definition[2] | ~Test_Definition[3] | ~IQ_Centrol_Definition |
i ~Log_Definition ~Log_Definition[1] ~Tops_Definition I -~Test_Definition |
Start Depth: End Depth Step Depth Null Value ~Log_Definition
I ’7 U.U—‘ ’7 5252;‘ ’7 0_25—‘ ’7 _ggg_;‘ MHEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth {F}
{_) Do NOT Add this Data @) Add this Data AHT30 .OHM-M  : Array Induction Resistivity-00 {F}
X MHEM UNITS : DESCRIPTION WHTGEO0 OHM-M  : Array Induction Resistivity-60 {F}
i AHT30 .OHM-M  : Array Induction Resistivity-30 {F}
DEPT F : Depth = lAHT20 .OHM-M D Array Induction Resistivity-20 {F}
1l WHT10 OHM-M  : Array Induction Resistivity-10 {F}
O .LEl - Tension RT OHM-M - Deep Resistivity {F}
=|[[RHOB .GMICC  : Bulk Density {F}
| -RATlU : Fxo/Rt ratio PE .BARMSIE : Photoelectric factor {F}
_ MNPHI .PU  : Meutron porosity {F}
- Rxo/Rt ratio DRHO .GM/CC  : Bulk Density Correction {F}
) ] o CALIIMN : Caliper {F}
- Array Induction Resistivity-80| i)y OHM-M  : Micro Inverse Resistivity {F}
. ) L MMOR .OHM-M  : Micro Mormal Resistivity {F}
- Array Induction Resistivity-50 GR APl - GammaRay {F}
- Array Induction Resistivity-30 POTA % Potassmm Concentrathn {F}
URAM PPM  : Uranium Concentration {F}
- Array Induction Resistivity-20| |[THOR.PPM  :Thorium Concentration {F}
- Array Induction Resistivity-10
: Deep Resistivity
D ? (7 (RMUD ) ) .chmm : RMUD =
W I T ]
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Notice that some of the check boxes are colored with different colors, which shows that the
curves were automatically selected, but also to represent the curve type by color.The Curves are
colored by type (data units) as follows,

Orange - OHM-M or Resistivity Logs

Cyan — PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
Greenish yellow — BARNS/E or Photoelectric Factor Logs

Green — GM/CC or Bulk Density Log

Forest Green — USEC/FT or the Acoustic Transit Time Log

Red — APIL, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
Blue — MD or Permeability Logs

e Brown-—F, FT or IN or Depth

e Middle yellow — FRAC, or other log curve types.

e Dark Violet — UNI or Unknown Linear Curves

e Medium Violet — UNL or Unknown Logrithum Curves

The color coding of the selected curves were added to also help the user visually recognize that a
curve was selected or not.

Select the Continue Button to read and parse the DST Test Data selected into the DST Web App.

| Dril Stem Test (DS

Data Source
Kansas Geological Survey PC (ASCH Data Files) i
‘Well into D57 Data Prev Session Diginze Plot

£
well
nfe

Create A New DST Panel:
DST Name /1D Number { Tab 10 J:

Header Information:

Hame: WELLINGTON KGS 1-32 15191-22501
sec. 32 1W 15
Total Depth (TD): 5240.0 Ebev (GL) 1259.0 Ebev (KB): 1272.0
Header Tab [Header | DST1 | DST4 | DST2 | DST3 | g4 DST..Tabs
Well Header Information Panel  [fes: o vawE : oescazeTIcn =l Containsthe Drill Stem Test Report Data
ISTRT .F 0.0 START DEPTH H
all the fields that will be included |jsr = 52530) : [END DEPTH aswell as the Shut-In Pressure vs. Time
. STEP F 0.25 : [STEP LENGTH Data.
into the Log ASCII Standard (LAS) ||, e | TR
version 3.0 Filein the “~Well” [ BEREXCOLLC] : [Company
iE . INGTON KGS 1-3; Well Name . .
and “~Parameters” Sections. 5 T Each DST Tab has its data loadedinto a
= 32) + [Sec series of Panels thatemulatesthe
TOWN

Trilobite Drill Stem Test Report.

* Pressure Summary — General
Information & Pressure Summary Table.
* Recovery - Mud & Cushion
Information & Recovery Information
Table.

* Gas Rates — Gas Rates Information &

Asyou can observe the contents ||

Loc

inthe KGS Well Header Database |we :
ocz suth, 877 West. from NE comer]

forthe Wellington KGS 1-32 well ||
appearsin this panel. STAT Kansas

CTRY US|

PROV
SRVC

LIC

oaTE | 020082012
(AP 15-191-22591
W Unique Well ID Number Gas Rates Ta ble -
o s Latiude * Shut In Pressure Data — Shut In
= Pressure-Temperature-Time Data Tables.
o 638021.23) X or E3st-West coordinate
413079998 Y or Morth South coordinate -
— Y — Horner Plot Quantitative Analysis Dialog
J
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