Production Plot & Decline Curve Analysis Java Applet
by John R. Victorine

Introduction

The Production Plot & Decline Curve Analysis web app has 2 sources for importing well data, 1)
the user’s PC or 2) the Kansas Geological Survey (KGS) ORACLE Database.

This is the production plot & decline curve analysis web application, which allows the user to
access production data from the Kansas Geological Survey (KGS) Database for Leases, Fields,
Operators and Counties. The web application was designed to read production from the user's PC
as an ASCII Extensible Markup Language (XML) file or as a comma-separated values (CSV)
file. A "spread sheet" like table was provided to display the data retrieved, but editable to allow
the user to add data to the existing list, i.e., download production data from the KGS Database
and insert missing months or previous years that may not be recorded.

The Program allows the user to save the raw production data as an ASCII Extensible Markup
Language (XML) file or as a comma-separated values (CSV) file. The Program allows the user
to save the Production Plot Java Image to their PC as a Portable Network Graphics (PNG)
Image, the Program will then display a web page with the image file with a link at the top of the
page that will allow the user to launch the PDF Web Applet to convert the PNG Image File to a
Portable Document Format (PDF) File.

A decline curve analysis dialog was included to allow the user to predict the economic limit for a
specific lease, field, operator and county. This analysis uses three methods for predicting the
decline of a reservoir, exponential, harmonic and hyperbolic?.

To access Profile go to http://www.kgs.ku.edu/software/production/. At 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. The 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.

Do you want to run this application?

Name: Production Plot & Decline Curve Anal ...

«
=2 Publisher: University of Kansas
L

Location:  http://www.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 Mare Information

i | cancel

! SPE 83470: A Decline Curve Analysis Model Based on Fluid Flow Mechanisms by Kewen Li, SPE, and
Roland N. Horne, SPE, Stanford University http://pangea.stanford.edu/~kewenli/spe83470.pdf


http://www.kgs.ku.edu/software/production/
http://pangea.stanford.edu/~kewenli/spe83470.pdf

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 XML (Extensible Markup Language) and CSV (Comma
Separated Values) files for the Production Plot Session and writes a XML (Extensible Markup
Language) or CSV (Comma Separated Values) File to your PC to save your Production Data
imported into the web app. 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 Production Plot "Enter” Panel illustrated below,

Production

Enter
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Loading Well Data

Click the "Production Plot Enter” Icon Button, which will show the "Load Data" Dialog. The

dialog below displays an example of the Arroyo Field production data loaded from the “Load

KGS Data” icon button. The radio buttons & icon buttons in the Data Source Panel assists the
user in loading well data into the Production Plot & Decline Curve Analysis Applet.

Data Source

M - KGS: Search KGS Production Data .
Losakssoma || KGS: Search KGS Production Data

i e R Search the Kansas Geological Survey Database (KGS) production data by
By County B Lease, Field Operator or County.
PC: Read Production ASCII Data Text File | PC:Read Production ASCII Data

Load PC Data

This panel allows the user toread in production data by 2 file types,
Producton 1. Comma Separated Values (CSV) ASCII File

AS CSV (Comma Delimited) ASCII File ﬂl 2. Extensible Markup Language (XML) ASCII File, which mustbe by a

specificformat defined by (DTD) Document Type Definition.

® AS XML (Extensible Markup Language) ASCII File

Production Data Table (Editable)

Lease ® Field County Operator Production Data Table (Editable)
Field Name: Arroyo H 1
e s This panel holds the records that TNIH be pl?tted: .
e AT e * Header Information for production data, identifies the type, name and
e — ifthe information comes from the KGS Database the Unique KEY and
Year | Month Quarter | OIL or GAS Output Wells . .

1989, 1 dor 348 1|~ ! DOR Numberifavailable.

1989 12 0|0IL 1,364 1 (=]

1990] 1 o[oiL 1,364| 1

1990 F: ojoiL 957 1

1990 3 0oL 1,386| 1

1990/ 4 ojoi 968 1

1990 5 0|0IL 1,124 1

1990] [ o[oiL 728 1

1890 7 ool 1.083] 1

1990 a 0/0IL a08| 1

15 3 gou. L L Production Data Table (Editable) Buttons:

590 it goL 2 1 * Add Row— The user can add production record by clicking on the “Add

1991 1 oloi 950, 2 Row” button, which willadd a rowto the Editable Production Data

1991 2| ojoiL 728 2|

1891 3 ojoi 723 2 Table.

1991 4 0|0IL 735 2| .

1991 5| oo 726| 2 * Remove Row — The user can remove production record from the table

1991 & 0|0IL 725 2| . .

1991 7 oo 541, 2 *Sort Data — The user can orderthe production history by date.

1991 8 [ 1,084 2

- = o el z Load Data Dialog Buttons

1991 10 oI 913} 2=/ | *Plot Data — Transfers the contents of the Production Data Table to the

Add Bow Dernces B ZoriDea Production Plot Control Dialog.
e Clear it * Clear — clears the Production Data Loaded into this dialog.

* Exit — Exit Dialog
Data Source Panel

The Data Source Panel provides two methods of importing data into the Production Data &
Decline Curve Analysis Web App. The Kansas Geological Survey (KGS) Database and the
user’s PC. The “Load KGS Data” icon button assists the user in locating a set of production data
by Lease, Field, County and Operator in Kansas. The data shows the current status of the
production history at the time the user accesses the data. The “Load PC Data” icon button along
with the 2 radio buttons assists the user to load Brine data by 2 possible ASCII File methods,

1. Comma Separated Values (CSV).
2. Extensible Markup Language (XML) Files.



The CSV (Comma Separated Values) radio button under the “PC: Read Production ASCII Data
Text File” panel are expecting a general type of data presentation. Although the order of the
specific data columns is not important, the “Mnemonics” of the data column is. The CSV Search
Dialog will use the first two lines of the CSV file to automatically match the file column data
mnemonics with the web app curve mnemonics, but if the program does not recognize the file
data mnemonic then it will leave it blank and expect the user to match the file data mnemonic to
the web app curve mnemonics, this will be explained later.

The Extensible Markup Language (XML) radio button under the “PC: Read Production ASCII
Data Text File” panel are expecting a specific Document Type Definition (DTD) to read the file.
The DTD is used in retrieve both the data coming from the Kansas Geological Survey Database
or as the output from the Production Plot & Decline Curve Analysis Java Web App. The DTD
will be presented later.



KGS (Database) - Importing Production Data - By Lease

The Kansas Geological Survey (KGS) has a good collection of production data stored in the
ORACLE Database. In this example the user will download the well data available from the
KGS Lease Production Database Table. 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 lease production data that is passed back to the web
app making the request.

Data Source

KGS: Search KGS Production Data
Load KGS Data

By Lease ) By Field —

) By County ) By Operator

PC: Read Production ASCII Data Text File

Load PC Data

® AS XML (Extensible Markup Language) ASCII File
Production
© AS CSV (Comma Delimited) ASCII File ﬁ

Select the “By Lease” radio button and left click on the “Load KGS Data” Icon Button in the
Data Source Panel of the Load Data Dialog to display the “Search for Data on KGS Server”
dialog.

Search for Data in KGS

* Name (Partial Phrase) —The
_usercan search for production

I - | Search for Data on KGS Server

Search for Data in Kansas Geological Survey Database:

: | .
Ssarch By data by lease partial phrase,
®' Name (Partial Phrase) Township Range Section . " . . .

Enter Lease Name | i.e.“Kendrick”, which will look

Kendrick forall leases with the phrase
| search | k] “Kendrick”inthe lease name.
Listof Oil & Gas Wells: 1 °Section-Township-Range—

KID | DOR | Lease Operator | Field |_Town | Range | Sec H
1001152066 |218238 |KENDRICK 14-2 Kerr-McGee Oil & Gas Ons... |Amoyo 295 |awW |13 Searchfora listof leases by a
1001152500 (219254 KENDRICK #23.2 |Kerr-McGee Oil & Gas Ons... |Amoyo 1295 |4w |23 | specifi carea
1001151937 217764 KENDRICK 14-1 ‘Kerr-McGEe Oil & Gas Ons...l.ﬂwn,n IZQS 41W .14 | "
1024006251 |223452 [KENDRICK 2-19 [Priority il & Gas LLC |Chery Creek Niobrara Ga.. (45 |40W 19|
11001141493 131448 |KENDRICK 14-1 Kerr-McGee Oil & Gas Ons... |Arroyo [298— |4wW |14 |
(1001142067 (132489 |Kendrick 15-2 Huber, JM. Corporation _|Anoyo [29s |aww[15 | ; ; ;
[M001ITI714 | |KENDRICK |Ray West [5s  [aw_[o7 | I List of Leases with Production
1043937423 133213 KENDRICK 23-2 |Huber, .M. Corporation | 295 41w |23 | Hi story Data, note th atea Ch
1041035231 140109 KENDRICK 14-2 |Kerr-McGee Oil & Gas Ons... AmOyo 1295 41w 14 | ! .
1001152440 219002 [Kendrick 15-2 [Huber Oil Company, 3 Gen.._|Amoyo [29s Jaw 15 | lease can have multi p| ewells
|1024006252 1223453 KENDRICK-SCHORZMAN Priority Oil & Gas LLC |Cherry Creek Niobrara Ga... |45 40w 20 | .
11001148361 211673 |KENDRICK-SCHORZMAN Priority Oil & Gas LLC [Chenry Creek Niobrara Ga. (45 |40W (20 | assigned.
1001141616 131500 |KENDRICK 23-1 Kerr-McGee Oil & Gas Ons... Aoy [208 [aw |23 |
1001143038 133977 KENDRICK 15-3 |Huber, M. Corporation |Amoyo 1295 4w 15 |
1001141773 131859 KENDRICK 22-1 |Kerr-McGee Oil & Gas Ons... |Amoyo 1295 41w 22 | Dialog Buttons:
11001152103 218378 KENDRICK 22-1 Kerr-McGee Oil & Gas Ons... Arayo [29s Jaww |22
g - - Select — Transfersthe
- T e } Production History backtothe
|

main dialog.
Close — Exit Dialog

This dialog allows the user to search the KGS database for lease production data. In this
example, the lease of interest will be the Kendrick 23-1 this lease contains all the lease
production history records that can be retrieved from the KGS Database.



As the Summary image suggests there are 2 methods for searching for the lease production data
within this dialog,

e Name (Partial Phrase) — The stored procedure used to retrieve the list of lease production
data from the KGS Database allows the user to enter a partial phrase, in this example
Kendrick. The program places a ‘%’ in front and back of the phrase and sends the request to
the Database, i.e. “%Kendrick%”.

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

® Name (Partial Phrase) (] Township Range Section

Enter Lease Name
“Ke ndrick |

| Search |

e By Township Range Section — This search is for brine samples in Kansas by, e.g. to look for
the Kendrick 23-1 lease production history, enter Township as 29 set the S (South) Radio
button and Range as 41 set the W (West) Radio button. This example left off the section, but
you can include it to narrow the search.

Search for Data in Kansas Geological Survey Database:

Search By:
) Hame (Partial Phrase) - Township Range Section
Section: Township: Range:
[ 0 [ 29| O N ws [ 41 ® W OE
| Search |

The user only needs to enter the above data and select the “Search” Button to display the list of
leases in the Kansas Database that match the search criteria. In the image below the Lease Name
“Kendrick” was entered to search for all leases in Kansas with the Phrase Kendrick in it. The
user searches through the list until they find the lease of interest.

l < | Search for Data on KGS Servel LE

Search for Data in Kansas Survey D
Search By:

@ Name (Partial Phrase) o Township Range Section

"Emer Lease Hame

Kendrick

List of Oil & Gas Wells:
KID DOR Lease Operator Range

1001152066

218238

KENDRICK 14-2

Kerr-McGee Qil & Gas Ons

AITOye

41w

1001152590

219254

KENDRICK #23-2

Kerr-McGee Qil & Gas Ons

ArToya

41w

1001151937

217764

KEMNDRICK 141

Kerr-McGee Oil & Gas Ons

ArToyo

41w

1024006251

223452

KENDRICK 2-19

Priority il & Gas LLC

Cherry Creek Niobrara Ga...

40w

1001141493

131446

KENDRICK 14-1

Kerr-McGee Oil & Gas Ons

AITOyo

41w

1001142067

132489

Kendrick 15-2

Huber, J.M. Corporation

ArToye

41w

1001171714

KENDRICK

Ray West

21w

1043937423

133213

KENDRICK 23-2

Huber, J.M. Corporation

41w

1041035231

140109

KEMDRICK 14-2

Kerr-McGee Qil & Gas Ons

Arroyo

Eall

1001152440

219002

Kendrick 15-2

Huber Qil Company, a Gen...

ArToyo

AW

1024006252

223453

KENDRICK-SCHORZMAN

Priority Ol & Gas LLC

Cherry Creek Niobrara Ga...

140w

1001148381

211673

KENDRICK-SCHORZMAN

Priority Oil & Gas LLC

Cherry Creek Niobrara Ga...

40w

1001141616

131500

KENDRICK 23-1

Kerr-McGee Oil & Gas Ons

AITOYO

Lally

1001143038

133977

KEMDRICK 15-3

Huber, J.M. Corporation

Arroyo

Eall

1001141773

131859

KENDRICK 22-1

Kerr-McGee Qil & Gas Ons

ArToyo

41w

1001152103

218378

KENDRICK 22-1

Kerr-McGee Oil & Gas Ons

ArToye

41w




To import the lease production history data click the “Select” button, which will transfer the data

back to the “Load Data” Dialog.

Data Source
r KGS: Search KGS Production Data

® By Lease

O By County

© By Field

) By Operator

PC: Read Production ASCII Data Text File

® AS CSV (Comma Delimited) ASCII File

Production Data Table (Editable)

) AS XML (Extensible Markup Language) ASCII File

™ Lease ) Field 2 County ) Operator
Lease Name: [Kendrick 23-1
KGS Primary KEY: 1001141616 DOR: 131500
Month: 85 8 numbeay, L& January = 1, Fabrusry = 2, sfc.
Quarter: as & nimber, Le. 15t Quarier = 1, 2nd Quarter = 2, sic.
Output: OHL in BBL: GAS in MCF Units
Vear Month | Quarter |OIL or GAS Output Wells ]
1992 3 0joiL 361 1 |~
1952 4 njoiL 903 1
1992 5 0joiL 1,819 1 | =
1992 6| ol 1,262 1
1992 7 ojoiL 14585/ 1
1892 8| oloi 954 1
1992 9l ojoiL 1,299 1)
1982 10| 0loIL 1,827 1
1992 11 ol 2072 1
1302 12 0/0IL 1202 1
1993 1] oloiL 1,150 1
1893 2 ojoiL 1,304 1]
1983 3 0joIL 1,310 1
1993 4| njoL 945 1
1393 5| ololL 1,284 1
1993 G nloiL 1,086 1
1993 7| 0oL 1,275 1|
1903 8 ojoiL 1,278 1
1893 al 0oL 1,108 1]
1393 10| oloi 920 1
1993 11] Do 751 1
1993 12 0oL 1,204 1
1994, 1 ojoiL 746 1
1994 2 0oL 932 1]
1394, 3| oloIL 1,073 1 15
1 1 e
| Add Row | | Remaove Row ] | Sort Data |
Piot Data | | Chear | | Exit |

Production Data Table (Editable)

*Header Information for productiondata, sets
the “Lease” radio button to identify the search,
the Lease Name, i.e. Kendrick 23-1 and the KGS
Primary Key 1001141616 and the DOR 131500.
* List of Raw Oil Production Records

Click on the “Plot Data” to display the Production Plot and Control Dialogs.



KGS (Database) - Importing Production Data - By Field

The Kansas Geological Survey (KGS) has a good collection of production data stored in the
ORACLE Database. In this example the user will download the well data available from the
KGS Field Production Database Table. 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 field production data that is passed back to the web
app making the request.

Data Source
KGS: Search KGS Production Data

Load KGS Data

() By Lease (® By Field

© By County ) By Operator

PC: Read Production ASCIlI Data Text File

Load PC Data
® AS XML (Extensible Markup Language) ASCII File
Production
) AS CSV (Comma Delimited) ASCII File r'r

Select the “By Field” radio button and left click on the “Load KGS Data” Icon Button in the
Data Source Panel of the Load Data Dialog to display the “Search for Data on KGS Server”
dialog.

[ | Search for Data onKGS Cae (= Search for Data in KGS
Search for Data in Kansas Geological Survey Database: n *Name [Par‘tial Phrase] —The
Search By: .
arch By . ! user can search for production
%) Name (Partial Phrase)
Enter Field Nlame - data byfield partial phrase, i.e.
frioye “Arroyo”, which will look for all
Search - fieldswith the phrase “Arroyo”
List of Ol & Gas Wells: - - . . — inthefield name.
KID | DOR 1 Lease Operator Field Town | Range_ Sec
1022007191 | | IARROYO SOUTHEAST |
1022168590 | I [SAND ARROYO CREEKW...| 1 i . ) . .
1028646148 | | [ARROYO NORTHWEST | I [ List of Fields with Production
I [Anayo | [ | -
1000152061 ‘ [ARROYO NORTHEAST | | | History Data.
1000152075 | | | ISJ‘LND ARROYO
[1000152076 | | |SAND ARROYO CREEK |
1000152077 | 1 SAND ARROYQ CREEK §.. Dialog Buttons'
|| Select— Transfersthe
|| ProductionHistory backtothe
|

Select Close

]_ main dialog.
Close— Exit Dialog




As the Summary image suggests there is only 1 method for searching for the field production
data within this dialog,

e Name (Partial Phrase) — The stored procedure used to retrieve the list of field production data
from the KGS Database allows the user to enter a partial phrase, in this example Arroyo.
The program places a ‘%’ in front and back of the phrase and sends the request to the
Database, i.e. “%Arroyo%”.

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

(@ Name (Partial Phrase)

Arroyo |

"Enter Field Name

| Search |

The user only needs to enter the above data and select the “Search” Button to display the list of
fields in the Kansas Database that match the search criteria. In the image below the Field Name
“Arroyo” was entered to search for all leases in Kansas with the Phrase Arroyo in it. The user
searches through the list until they find the field of interest.

| £ | Search for Data on KG
i

r Search for Data in Kansas Geological Survey Datab
Search By:

(® Name (Partial Phrase)

Arrayo

"Enter Field Name

r List of Qil & Gas Wells:

KID DOR Operator Field
1022007191 ARROYOQ SOUTHEAST
1022168690 SAND ARROYO CREEKW...
1028646148 ARROYQ NORTHWEST
1000152060 Arroyo
1000152061 ARROYOQ NORTHEAST
1000152075 SAND ARROYO
1000152076 SAND ARROYQ CREEK
1000152077 SAND ARROYO CREEK 5.

To import the field production history data click the “Select” button, which will transfer the data
back to the “Load Data” Dialog.
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[ Data source
- KGS: Search KGS Production Data

) By Lease ® By Field

By County ) By Operator

: PC: Read Production ASCII Data Text File

 AS XML (Extensible Markup Language) ASCII File

® AS CSV (Comma Delimited) ASCIH File

Production Data Table (Editable)
e ® Field © County Production Data Table (Editable)

Field Name: Arroyo *Header Information for production data, sets
KGS Primary KEY: 1000152060 DOR: 0

Montn: 85 & pumber, e. January = 1, February = 2, etc the “Field” radio button to identify the search,
Quarfer: a5 a number, i.e. 15 Quarter = 1, 2nd Quarier = 2, elc.
om;tomras:;a:smug:m _ | the Field Name, i.e. Arroyo and the KGS Primary
rt Quitput
T T I Key 1000152060.

1989, 1 oIL 348
* List of Raw Oil & Gas Production Records

1989 12 oL
1990 ol
1990 oL
1980 QIL
1990 oL
1930 oI
1990 oL
1990 ol
1980 oI
1990 oL
1990 oI
1990 oL
1990 QIL
1991 oL
1991] oI
1991 oL
1891] oI
1991 oI
1991 oI
1991 oL
1991 oL
1991 QI
1991 GAS
1991 oL

SoOQCOCO 000 C0C o oD o000 oo T o

L L S L L S T L 1) Iy e Y e

Al 3| MR AR
g g = I N A A = S S el e = A I P ) )

Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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KGS (Database) - Importing Production Data - By Operator

The Kansas Geological Survey (KGS) has a good collection of production data stored in the
ORACLE Database. In this example the user will download the well data available from the
KGS Operator Production Database Table. 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 operator production data that is passed
back to the web app making the request.

Data Source
KGS: Search KGS Production Data

Load KGS Data

C By Lease _ By Field

© By County @By Operator

PC: Read Production ASCII Data Text File
Load PC Data

(O AS XML (Extensible Markup Language) ASCII File [
Production

® AS CSV (Comma Delimited) ASCII File ﬂ

Select the “By Operator” radio button and left click on the “Load KGS Data” Icon Button in the
Data Source Panel of the Load Data Dialog to display the “Search for Data on KGS Server”
dialog.

|=:| Search for Data on KGS Serve

- . Search for Data in KGS
Search for Data in Kansas Geological Survey Database: . . _
P Name (Partial Phrase) — The
® Name (Partial Phrase) user can search for production
-Z"“;I“P’"‘”"‘"’" t data by operator partial
err-McGee
phrase, i.e. “Kerr-McGee”,
Search . . .
< which will look for all fields
List of Oil & Gas Wells: - o ”n
KID DOR Lease | Operator Field Town | Range | Sec with the ph rase “Kerr-McGee
1000440221 | | |KERR-MCGEECORPO | | | | intheo peratorname.
1027997546 | | [Kerr-McGee Corporation
(1027998569 | | [Kerr-MeGee Corporation |
(1028005088 33002 Kerr-McGee Qil & Gas Ons.

List of Operators with
[ Production History Data.

Dialog Buttons:
Select — Transfers the
Production History backtothe
. = : 1 maindialog.

loSelest ||, Close | } Close— Exit Dialog

12



As the Summary image suggests there is only 1 method for searching for the operator production
data within this dialog,

e Name (Partial Phrase) — The stored procedure used to retrieve the list of operator production
data from the KGS Database allows the user to enter a partial phrase, in this example Kerr-
McGee. The program places a ‘%’ in front and back of the phrase and sends the request to
the Database, i.e. “%Kerr-McGee%".

Search for Data in Kansas Geological Survey Datab
Search By:

@ Name (Partial Phrase)

Kerr-McGee |

" Enter Operator Hame

| Search |

The user only needs to enter the above data and select the “Search” Button to display the list of
fields in the Kansas Database that match the search criteria. In the image below the Field Name
“Arroyo” was entered to search for all leases in Kansas with the Phrase Arroyo in it. The user
searches through the list until they find the field of interest.

:f:;- Search for Data on KGS Servel =]

r Search for Data in Kansas Geological Survey
Search By:

{8 Name (Partial Phrase)

"Enter Operator Hame

Kerr-McGee

rList of Qil & Gas Wells:
KID DOR Operator

1000440221

KERR-MCGEE CORFPO

1027997546

Kerr-McGee Corporation

1027998569

Kerr-McGee Corporation

1028005088

Kerr-McGee Qil & Gas Ons...

To import the operator production history data click the “Select” button, which will transfer the

data back to the “Load Data” Dialog.
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r KGS: Search KGS Production Data
Load KGS Data
) By Lease ) By Field
) By County ® By Operator
[ PC: Read Production ASCI Data Text File
Load PC Data
) AS XML (Extensible Markup Language) ASCI File r 1
Q nguag Producti
® AS C5V (Comma Delimited) ASCII File ﬂ
Production Data Table (Editable) . .
O Losen O Freid O County ® operator Production Data Table (Editable)
Operator Name: [Kerr.Mcgee Corporation *Header Information for production data, sets the
KGS Primary KEY: 1027998569 DOR: 0 “ " . . .
Month: 85 8 rumber, e, Jenuary = 1, Februsry = 2, etc. Operator” radio button to identify the search, the
Guarter: 85 8 number, [, 151 Quarter = 1, 2nd Quarter = 2, aic. . .
Cutput: OIL in BBL; GAS in MCF Units Operator Name, i.e. Kerr-Mcgee Corporation and
Year Month Quarter | OIL or GAS Outpit Walls .
= | doas wu} the KGS Primary Key 1027998569.
159 0)GAS 24,814 : s :
199 , oas | 30231 . * List of Raw Oil & Gas Production Records
1996 4 0|GAS 23,573 8
1996 5 0/GAS 20,284 8
1995 5 0[GAS | 23,017, 8
1996 7 0/GAS 25,325 8
1996 8 0/GAS 28.548 8
1296 ) 0/GAS 25,541 8
| Add Row ] Remove Row | I Sort Data |
| Piot Data J Clear | I Exit |

Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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KGS (Database) - Importing Production Data - By County

The Kansas Geological Survey (KGS) has a good collection of production data stored in the
ORACLE Database. In this example the user will download the well data available from the

KGS County Production Database Table. 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 lease & production data that is passed back to the

web app making the request.

Data Source
KGS: Search KGS Production Data
Load KGS Data
O By Lease © By Field i g
@By County © By Operator

PC: Read Production ASCII Data Text File
Load PC Data

© AS XML (Extensible Markup Language) ASCII File

@® AS CSV (Comma Delimited) ASCII File

Select the “By County” radio button and left click on the “Load KGS Data” Icon Button in the

Data Source Panel of the Load Data Dialog to display the “Search for Counties on KGS Server”

dialog.

= | Search for Counties on KGS Serve

rList of C

Code County

139 |OSAGE

141  |OSBORNE

145 |PAWNEE

147 |PHILLIPS

149 |POTTAWATOMIE

151 |PRATT

153 |RAWLINS

155  |RENO

159 |RICE

161 |RILEY

163 |ROOKS

165 |RUSH

167 |RUSSELL

169 |SALINE

171 [SCOTT

173 |SEDGWICK

175  |SEWARD

179 |SHERIDAN

181 |SHERMAMN

185 |[STAFFORD

187 |STANTON

189 |STEVENS

191 [SUMNER

193 [THOMAS

195 |[TREGO

197 |WABAUNSEE

199 |WALLACE

203 |\WICHITA

205  |WILSON

4]

Select || Close

15



In this example Stanton County is selected. To import the Stanton county production history data
click the “Select” button, which will transfer the data back to the “Load Data” Dialog.

Data Source
[ KGS: Search KGS Production Data

) By Lease ) By Field

@ By County ) By Operator
r PC: Read Production ASCI Data Text File

2 AS XML (Extensible Markup Language) ASCII File

@ AS CSV [Comma Delimited) ASCII File

s R S ) Production Data Table (Editable)
O Lease ) Field & County . .
County Name: [Stanton 'l *Header Information for production data, sets

pedaieltidl e the “County” radio button to identify the search,

e G e T the County Name, i.e. Stanton and the KGS
| vear | Month | Cuarter |OILorGAS Output [ Primarv KEY 187_

1945, ojoiL ] 6,285/ . . .
1945 0oIL 11.921 * List of Raw Oil & Gas Production Records

1947 [ | 19,248
1948 0joIL 16,291
1849 )[=]] 12,131
1950, 0joIL | 9,469
1951 [ 7,650
1952 0/oIL ] 7510
1853 0oL 7.395
1954 ojoiL | 6,100]
1855 ajoIL 4,832
1955, njoiL [ 4543
1957 0/GAS

ojoiL | 9,776
0/0IL 24,610
oeas | 1,204,603
0/GAS 1,296,220
ogas | 1,238,677
0/GAS 1238722
0/GAS 1,012,376
0/GAs | 834877
0/GAS 870,114
0/GAS | 768,871)
0/GAS 713,025
0GAS | 1,208,240

s

G|

| 4o [ | dad [ |k a2 [ b [ P2 [ B D [ [ P

1957|
1958
1958,
1958
1958]
1958
1958
1958
1958
1958,
1958
1958]

= oo -elosvnoolsolooloolooeloleoe

g
§

Remove Row | | Sort Data

R

Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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Importing PC Data - Download Production Data to PC

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.

Arroyo Field Production Data Stanton County, Kansas

Type ASCII Text Files

Csv http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field.csv
XML http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field-XML.xml
Type Zip Files

Csv http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field.zip

XML http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field-XML.zip

17



http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field-XML.xml
http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/production-Arroyo-Field-XML.zip

Importing PC Data — Field Production XML (Extensible Markup Language) ASCII File.

This web app allows the user to save and read Production Data as Extensible Markup Language
(XML) file. The data that is retrieved from the Kansas Geological Survey database is retrieved
as a XML data stream that is parsed and loaded into the Production Plot & Decline Curve
Analysis web app. This program allows the user to save the data as a XML file, which uses the
same Document Type Definition (DTD) to format the data.

Data Source
KGS: Search KGS Production Data

Load KGS Data

® By Lease (0 By Field

) By County () By Operator

PC: Read Production ASCII Data Text File
Load PC Data

@AS XML (Extensible Markup Language) ASCII File
Production

© AS CSV (Comma Delimited) ASCII File i

Select the “XML (Extensible Markup Language) ASCII File” radio button and then left click on
the “Load PC Data” Icon Button in the Data Source Panel of the Load Data Dialog. This will
display the “Select XML File from your PC” Dialog. This dialog allows the user to search their
PC for the file of interest. In this example it is the Arroyo Field Production XML file
production-Arroyo-Field-XML.xml, highlighted below.

|| Select XML File from your

Lookin: | data ~ O @E- ||
B Name . Date modified -1
o~ *a] Newby-2-28R-Cottonwood_Limestone 12/2/2014 7:23 AM
RecentPlaces 3] Newby-2-28R-Cottonwood_Limestone 12/8/2014 9:21 AM
! a) production-Arroyo-Field 9/23/2013 808 AM
'-ﬂ production-Arroyo-Field 1/27/2015 10:23 AM
Desktop £ production-Arroyo-Field-XML 9/19/2013 12:51 PM
S ﬂ production-Arroyo-Field-XML 1/27/2015 10:23 AM
= B Resistivity-example 7/16/2012 &:29 AM |
Libraries B Resistivity-scale 7/16/2012 6:30 AM H
k | Shamar-1 1/21/2015 838 AM
S 2] Shamar-1 1/21/2015 9:30 AM
Computer 1 Shamar-1-plus20 1/21/2015 11:04 AM
@ 2] Shamar-1-plus20 1/21/2015 12:09 PM
I Chamar. IR 1LY, 1/ MINIE 11-22 ARA
< | 1 »
MNetwork
File name: production-Arroyo-Field-XML Ad
Files of type: (A Files ) - [ cancel |

Select the “Open” button to load the contents of the XML File into the “Load Data” dialog.
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Production Data Extensible Markup Language (XML) Document Type Definition (DTD).

The Production Data DTD defines the contents of the Extensible Markup Language (XML) File.

The Document Type Definition (DTD) for the Production Data is as follows,

<?xml version="1.0"?>

<IDOCTYPE production [

<IELEMENT production (data*)>

<IATTLIST production records CDATA #REQUIRED

key CDATA #REQUIRED

id CDATA #IMPLIED
type CDATA #REQUIRED
name CDATA #REQUIRED
app CDATA #IMPLIED
vl CDATA #IMPLIED
V2 CDATA #IMPLIED
v3 CDATA #IMPLIED>

<IELEMENT data EMPTY>

<IATTLIST data year CDATA #REQUIRED
month CDATA #IMPLIED
quarter CDATA #IMPLIED
product CDATA #REQUIRED
unit CDATA #IMPLIED
output CDATA #REQUIRED
sources CDATA #IMPLIED>]>

where production contents are,
records — The number of data records in file

key  —Primary key for the production data, present if the data was retrieved from the KGS Database

otherwise key="0".

id — KS Department of Revenue Lease Code (DOR) Code
type  — Type of search (Lease, Field, County, Operator)
Name - Name of data, e.g., Arroyo (Field Name)

app  — URL used to retrieve the data only for KGS Data

vl — Search Criteria, e.g., Field=arroyo

v2, v3 not used

where data contents are,

year  — Date - Year of production (format YYYY)

month — Date - Month of production, e.g., 1,2,3, ... 11 or 12
quarter — Date — Quarter or production, e.g., 1,2,3, or 4

product — OIL or GAS (The web app assumes upper case)

unit — Data of production data, BBL for Oil or MCF for GAS
output — Production Value

sources — Number of Wells contributing to data
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| -Data Source-
~KGS: Search KG5 Production Data

) By Lease By Field
® By County ) By Operator
~PC: Read Production ASCIl Data Text File-

@ AS XML (Extensible Markup Language) ASCIH File

) AS CSV (Comma Delimited) ASCII File

-Production Data Table (Editable)
) Lease ®) Field () County
Field Name: |nm:5‘o

KGS Primary KEY: 1000152060 DOR: 0
Month: az &8 number, Le. January = 1, February = 2, sl
Quarier: 85 8 number, [.e. 1sf Quarter = 1, 2nd Quarter = 2, eic.
Ouipot OIL in BBL; GAS in MCF Units

Year Month | Quarter |OIL or GAS Oulput

1989, 11| 0 0IL |

348

1989 121 0.0lL

1,364

1980 00oIL
1990/ 0oL

1,364
967

1990 00

1,388

1980 0. 0IL
1990 0 0l

968
1,124

1990 0oL

728

19890 00

1,093

1990 0oL
1990/ 0,0IL

308
915

1990 0.0IL

N7

1980 0oL

922

1980 0.0lL
1981 0oL

||
Bl = A A EN A A TR

729
960

1991 0.0IL

728

1991 0 oI

723

1981 00oIL
1881 0oL

735
726

1991 00l

725

1991 0.0IL
1981 0oL

541
1,084

1991 00

707

1991

|t

0.GAS 41,553

1991

D50 o]~ o |in| de L |k

Dol

913

b | g [ B | R o | B [ A R 5 | | 1] e [ |t | | ot || ot | | ot ||t || |

|I Add Row | | Remove Row | l

Sort Data

[ oo [ o ]|

Exit

Production Data Table (Editable)

*Header Information for production data, sets
the “Field” radio button to identify the search,
the Field Name, i.e. Arroyo and the KGS Primary
Key 1000152060.

* List of Raw Oil & Gas Production Records

Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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Importing PC Data — Field Production CSV (Comma Separated Values) ASCII File.

This web app allows the user to save and read Production Data as Comma Separated Values
(CSV) file. The data that is retrieved from the Kansas Geological Survey database is retrieved as
a XML data stream that is parsed and loaded into the Production Plot & Decline Curve Analysis
web app. This program allows the user to save the data as a CSV file.

Data Source
KG5: Search KG5 Production Data
Load KGS Data

) By Lease ) By Field

@ By County ) By Operator

PC: Read Production ASCIl Data Text File

Load PC Data
) AS XML (Extensible Markup Language) ASCII File
Production
. . 1 !
® AS CSV (Comma Delimited) ASCII File [

Select the “CSV (Comma Delimited) ASCII File” radio button and then left click on the “Load
PC Data” Icon Button in the Data Source Panel of the Load Data Dialog. This will display the
“Select CSV File from your PC” Dialog. This dialog allows the user to search their PC for the
file of interest. In this example it is the Production Field CSV file production-Arroyo-Field.csv,
highlighted below. Select the Open button to display the “Map File Column Number to
Production Column” Dialog.

| £ | Select CSV File from your

Lookin: | data >~ @ E-
B Name - Date modified -
-~ | Mewby-2-28R_LAS3 12/8/2014 8:10 AM
Recent Places 9 Newby-2-28R_LAS3 12/8/2014 9:21 AM
! -"Q Newby-2-28R-Cottonwood_Limestane 12/2/2014 7:23 AM
'.ﬂ MNewby-2-28R-Cottonwood_Limestone 12/8/2014 9:21 AM
Desktop *a] production-Arroyo-Field 9/23/2013 8:08 AM
. '.ﬁ production-Arroyo-Field 1/27/2015 10:23 AM
el & production-Arroyo-Field-XML 9/19/2013 1251PM |
Libraries 2] production-Arroyo-Field-XML 1/27/2015 10:23 AM H
L M. Resistivity-example 7/16/2012 6:29 AM
=~ . Resistivity-scale 7/16/2012 6:30 AM
Computer | Shamar-1 1/21/2015 8:38 AM
) '.ﬁShamar—l 1/21/2015 9:30 AM
@ I Chamar_1_mlue?N 1/ MONIE 11-0A ARA
‘| 111 »
MNetwork
File name: production-Arroyo-Field -
Files of type: ’AII Files (*.%) VI ’ Cancel ]

Select the “Open” button to load the contents of the XML File into the “Load Data” dialog.
Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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production.csv—Comma Delimited ASCII File
KEY=1000152060 FIELD=Arroyo app=http://chasm.kgs.ku.edu/pls/abyss/figstrat.production_pkg.getXML?sField=1000152060
Year, Month, Product, Output, sources

1585, 11, OIL, 348.0, 1
1585, 12, OIL, 1364.0, 1
1550, 1, OIL, 1364.0, 1
15950, 2, OIL, 957.0, 1
15950, 3, OIL, 1386.0, 1
1550, 4, OIL, 968.0, 1
1550, 5, OIL, 1124.0, 1
15950, 6, OIL, 728.0, 1
1550, 7, OIL, 1083.0, 1
1550, 8, OIL, 908.0, 1
15950, 9, OIL, 915.0, 1
1550, 10, OIL, 917.0, 1
1550, 11, OIL, 922.0, 1
15950, 12, OIL, 723.0, 1
15951, 1, OIL, 960.0,
15951, 2, OIL, 728.0,
15951, 3, OIL, 723.0,
1551, 4, OIL, 735.0,
15951, 5, OIL, 726.0,
15951, 6, OIL, 725.0,
1551, 7, OIL, 541.0,
15951, 8, OIL, 1084.0, 2
1551, 5, OIL, 707.0, 2
1551, 10, GAS, 41553.0, 3
1551, 10, OIL, 913.0, 2
1551, 11, GAS, 57565.0, 3
1951, 11, OIL, 733.0, 2
1551, 12, GAS, 144027.0, 3
15951, 12, OIL, 503.0, 2
1552, 1, GAS, 146182.0, 12

B3 RD R ORI ORI ORI R

1592, 1, OIL, 865.0, 12
1592, 2, GAS, 140563.0, 12
1592, 2, OIL, 887.0, 12
1552, 3, GAS, 154415.0, 12

1552, 3, OIL, 1235.0, 12
1392, 4, GAS, 145544.0, 12
1552, 4, OIL, 2146.0, 12

N — |
= Map File Column Number to Pro...

|| 1st Line of Comma Delimited File:

() Lease
Name: [Arroyo +—————

[KEY=1000152060 FIELD=Arroyo

lapp=hitp:/ichasm.kgs. ku.edu/pls/abyssligstrat. production_pkg.getX|
|I'.IL‘>5F|eId:‘IDDD152050

2nd Line of Comma Delimited File:

wear‘ Month, Product, Qutput, sources

® Field *— O County ) Operator

=Tat x|

Production Data Columns:

Start Reading Data at Row

Production Data Column Name File Column Number‘|
Year of Production .
Month of Production
Quarter of Production
Product

Production Output

Lo (&= |lw [[© [jlma [[== |

Number of Sources

——» Load Data Cancel

 —
3| Row & Column Count is 1,2,3 ...

The “Map File Column Number to Production
Column” Dialogwas created to read a Comma
Delimited ASCII File containingraw
production data. The first two lines of the
Comma Delimited File should contain the
following

* 1t Lline — The production data information
+ 2" Line — Column Labels

Theuser only needs to map any missing the
File Columnstothe Program Data Columns.
Also setthe Type Radio button to the type of
production data, i.e., Lease, Field, County or
Operator. Enter the Name of the production
datainthe “Name:” text field. Also set the
startingline number to begin reading the
data,i.e.thisexampleis line 3 the default.

Step 2: Map the Comma Delimited File
columnsto the Production Data Columns, i.e.,
thisexample

Columns
No. File Production Data
1 Year Year of Production
2 Month Month of Production
4 Product Product
5  Output Product Output
6 sources Number of Sources.

Select the “Load Data” Button.

Production Data Comma-Separated Values (CSV) File Format

The Production CSV Header is very simple in that it only requires two lines of the data file. The
first two lines of the Comma Delimited File should contain the following

o 1% Line—

The production data information

»  Type of production data ( lease, field, operator, county),
* Name of the data, e.g., Arroyo
« 2" Line — Column Labels, i.e., Year, Month, Quarter, Product, Output, sources

e year

— Date - Year of production (format YYYY)

* month - Date - Month of production, e.g., 1,2,3, ... 11 or 12
» quarter — Date — Quarter or production, e.g., 1,2,3, or 4
* product — OIL or GAS (The web app assumes upper case)

e unit

* output —Production Value
» sources — Number of Wells contributing to data

— Data of production data, BBL for Oil or MCF for GAS
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Arroyo.csv — Example File Snippet - Created by the Production Applet

KEY=1000152060 FIELD=Arroyo
app=http://chasm.kgs.ku.edu/pls/abyss/igstrat.production_pkg.getXML?sField=1000152060
Year, Month, Product, Output, sources
1989, 11, OIL, 348.0, 1

1989, 12, OIL, 1364.0, 1

1990, 1, OIL, 1364.0, 1

1990, 2, OIL, 957.0, 1

1990, 3, OIL, 1386.0, 1

1990, 4, OIL, 968.0, 1

1990, 5, OIL, 1124.0, 1

1990, 6, OIL, 728.0, 1

1990, 7, OIL, 1093.0, 1

Data Source

KGS: Search KGS Preduction Data
Load KGS Data
' By Lease ) By Field 1

ey
@ By County ) By Operator | \".."'j |

PC: Read Production ASCII Data Text File

1 AS XML (Extensible Markup Language) ASCI File

& AS CSV (Comma Delimited) ASCII File

p e A e CHItabia) Production Data Table (Editable)
L Lease ® Field ./ County - . .
Field Name: [Arroyo || *HeaderInformation for productiondata, the
KGS Primary KEY: 0 DOR: 0 e " H .
o P T T T B Field” radio button had to be selected since the
Quarfer: a5 & number, 1.8, 15 Quadter = 1, 2nd Quarter = 2, e, 1 1 1
Gutaut. OIL in BB, GAS in G Unts. _ | CSVFile was not parsed for thatinformation.
Yo g Quater ZLorGAS Oupd . The Field Name, i.e. Arroyo had to be added
1909 | g_'g:L | | since the CSV File was not parse for that
L
1900, 2| oloiL information.

1990, ] 0joIL
1990, | ojoiL
1990 0oL
1990 | 00IL
1990, 1 0/oiL
1990 ojoiL
1990, | ojoIL
1990 ojoiL
1990, | /oL
1920 ojoIL
1991 | 0/0IL
1991 2 0oL
1991 | oloIL
1991 ojoiL
1991 5 0/0IL
1991 | [1(=][8
1991 | ojoIL
1991 ojoIL
1991 | 0/0IL
1991

1991

* List of Raw Oil & Gas Production Records

1.
1.
1
1
1.
1.
:
q
1.
1:
1.
1.
1.
1:
2.
2|
2.
2
2
2
2.
2
2
3
2:

Click on the “Plot Data” to display the Production Plot and Control Dialogs.
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Production Plot Dialog Control & Modify Limits Dialog

@ u H [v] Cumulative Raw Production [¥] Monthly Average Daily Average Number of Wells Decline Curve | ® oIl O GAS
SV | XML | P

Click on the “Modify Limits” button
to display the “Limits” dialog.

= Limits

~1st Plot Title
[Field Production

Limits Dialog

Changetheplottitles _| i 2ndPlotTitle-

[AI'I’OYO

~3rd Plot Title

loiL

~ - X-Axis Y-Axis
s Production/Cumulative

Change the plot x-y axis 1
minimum, maximum ] 10000
and increment. 4

Titles Panel Control the

) ) Titles on Production Plot Field Production
Y-Axis Maximum AXTOYO
OIL __ Decline Curve
@_ r 1st Plot Title 1 100000
[Field i |
2nd Plot Title
[arroyo |
r3rd Plot Title |
o | L+
I
10000 —— 10000
/_‘_,_——-’
E i
E
=
g £
g . i
= i o
£ s -
o 2
El .
< 5
* 2
E - X-Axis Y-Axis
° < Year Production/Cumulative
0.8 Minimum: 1989)| | Minimum: 1 104
Maximum: 2013|| | Maximum: 10000/
Increment: 2|| [Cycles: 4
¥Y-Axis Minimum
X-Axis Minimum
M
1999 191 193 1995 1997 1999 21 E s 0 209 2 @
o Year R R -
E&m’;ﬂ;&‘x !Titﬁé?ﬁﬁ:m — PR — X-Axis Increm.ent every 2 years (solid blac.k lines) X-Axis Maximum
Presemt Produrtion Year Rate (Q1): 123672 BEL 2t 2012 Compuied: 2229756 B and between increments — year(s) (gray lines )
Decline Rate (De): 11.92 9% Per Year Cumulative 31 Limit: 3095420 BBL
Economic Limit Year Rate (Qf): 54750 BBL at 2034 Remaining Reserves: 857252 BBL

The increment is initially computed as
1+ (X-Axis Maximum - X-Axis Minimum)/20

24



Changing the X-Axis Minimum Value

Field Production

Manthly Average

Daily Average
Brmw Nk of Walls

OIL __ Daline Durv

100000 Raw Data 100000
/
_'___'_'___'_/72
——'—'_'___'_’_'_'___'_
10000 / 1000.0
_'_,_f—-__'_'_ﬁ
n n n

e
——

§1m
£ = '
13 1 ~
; \‘\/ -
g id
£ AN §
g jd L :
e 1 & lll <}
g m e _]_\ II\L'\J b
(=] o
& S SR SR SN e e s et g
§ iy Mihae f’a@“ s -
g g
E1e WA, i N
e =
- , —
0l 0.1
o Jo.01
1989 1901 1993 1995 1997 1999 2001 200 2005 2007 2009 2011 2013
Year

Expomential (En) = (0.136538,0.0)
Initial Froduction Year Rate (Qi): 162384 BEL at 2010
Present Production Year Rate (Qi): 123672 BBL a1 2012
Decline Rate (De): 1192 % Per Year
Ecomomic Limit Year Rate (Qf): 54750 BBL a1 2034

Cumulative to Data: 2238177 BEL
Computed: 2229758 BBL

Cumulative ai Limii: 3095420 BEL

Remaining Reserves: 857252 BEL

ot M ) Changing the Minimum X-Axis:

Year Production/Cumulative . he ol b lth but|
T — sl 1| | Noticetheplotaboveallthe curvesare present, butlets
S 2013]| | Mt s 10000/| | changethe lower x-axis limitto 1990. Edit the X-Axis
Tocrement: 2| |cyc1es: 4/| | Minimum text field from 1989 to 1990 and tab out to text

field the plot limits will automatically change.
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Field Production — Monihly Average
Arro Daily Average
yo _ Boadar et Walls
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Exponential (Kn)= (0.136538,0.0)
Initial Production Year Rate (Qi): 162384 BBL at 2010

Present Production Year Rate (Q1): 123672 BBL a1 2012

Declime Rate (De): 1192 %% Per Year
Economic Limit Year Rate (Qf): 54750 BBL a1 2034

X-Axis

Minimum:
Maximum:

Increment:

Year

1990|

2013

000T » (TEA)TIIO SATIRTIMMY

1996 1988 000 002 004 2006 2008 k1 w2
Year
Cumulative to Data: 2238177 BBL
Compuied: 2229758 BEL
Cummulative at Limit: 3095420 BEL
Remaining Reserves: 857252 BBL
rY-Axis . .. .
Production/Cumulative Cha_nglnhg thle Mlmr!“':_m )_(-Axls. call
Minimm: | 0.01| Notice the plot x-axis limits automatically
Max-imum: 100000/ | changed from 1989 to 1990.
Cycles: [ E-
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Changing the X-Axis Maximum Value

Field Production —_ Monthly Average
Arroyo Daily Average
oIL et
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Expomential (K.n)= (0.136538,00) N Year
Initial Production Year Rate (Qi): 162384 BBL at 2010 Cumulative to Data: 2238177 BEL
Present Production Year Rate (Qt): 123672 BBL at 2012 Conputed: 2229758 BEL
Decline Rate (De): 1192 % Per Year Cumulative af Limit: 3095429 BEL
Economic Lisnit Year Rate (Qf): 54750 BBL at 2034 Remaining Reserves: 857252 BBL
X-Axis 1 r'Y-Axis B . .
. " Changing the Maximum X-Axis:
Year Production/Cumulative N h h is limi 2020. Edit the X-Axi
A T 1990|| | Minimum: 0.01 O\N'.C anget e upper x-axis imitto . Itthe X-Axis
et 20131 | Maximum: 100000/ | Maximum text field from 2013 to 2020 and tab out to text
Increment: 2| |cycles: s/ | field the plot limits will automatically change.
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Field Production Meonthly Average

000T » (TEA)TIO SATIRTIWMD

arroyo __ Daily Average
orL e
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Exponential (K.n) = (0136538, 0.0) N ear
Initial Production Year Rate (Qi): 162384 BBL 212010 Cumulative to Data: 2238177 BEL
Present Production Year Rate (Qt): 123672 BBL at 2012 Compuied: 2229756 BBL
Decline Rate (Dej: 1192 % Per Year Cumulative at Limit: 3095429 BBL
Econsic Limit Year Rate (Qf): 5475.0 BBL at 2034 Remaining Reserves: 857252 BBL
X-Axis rY-Axis . . .
Changing the Maximum X-Axis:
Year Production/Cumulative . e . .
N 1990 [wingmam: | 001 Notice the plot x-axis limits automatically
Maximom: 2020] [Maximam: | 100000/ | changed from 2013 to 2020.
Increment: 2 | Cycles: | 6
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Changing the X-Axis Increment Value

Field Production Monthly Average
— Daily Average
Arro ')
yo . Numaber of Wiellls
OIL — Duline Darve
10000.0 — Raw Data 10000.0
i
]
L
1000.0 e M 10000
T -
L — Decline Curve

automatically
z n extends.

‘/‘_‘k / 100.0

100.0
E /n ¥ a
/_'_ it B —— e E
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£
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B 2
2L 10
g
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1 .01
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 E10 012 2004 206 2018 2020
Exponential (Kon)= (0.136538,0.0) o tear
Initial Production Year Rate (Qi): 162384 BBL at 2010 Cumulative to Data: 2238177 BEL
Present Production Year Rate (Qt): 123672 BBL 1 2012 Conpuied: 2229758 BEL
Decline Rate (De): 1192 % Per Year Cumulative at Limit: 3095429 BBL
Ecomomic Limit Year Rate (Qf): $475.0 BBL at 2034 Remaining Resexves: 857252 BBL
S v [ Y‘A:'sod on/Cumal Changing the Increment X-Axis:
ear roduction/Cumulative . . .
- 1990l et ool Now change the increment x-axisto 5years. Editthe X-
nimam: nimuam : 8

—— 2020] | Maxtmom 100000 | AxisIncrementtext field from 2 to 5 yearsand tab out to
Incmd 2‘ Cyelens s | textfield the plotlimits will automatically change.
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Field Production

__ Monthly Average

Aeroro T
0IL -
10000.0 :;::D:;“ 10000.0
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1990 1995 2000 2005 2010 2015 2020
Year

Exponential (Km) = (0.136538,0.0)

Initial Production Year Rate (Qi): 162384 BBL at 2010

Present Production Year Rate (Q1): 123672 BEL at 2012

Decline Rate (De): 11.92 % Per Year
Economic Limit Year Rate (Qf): 54750 BBL at 2034

Cumulative to Data: 2238177 BBL

Computed: 2229758 BBL

Cumulative at Limii: 3095429 BBL
Remaining Reserves: 857252 BEL

-X-Axis r Y-Axis-

Year Production/Cumulative
Mindimum: 1990/ | | Minimum: 0.01
Maximum: 2020|| | Maximum: 10000.0
Increment: 5] |Cycles: E'

Changing the Increment X-Axis:
Notice the plot x-axis increment automatically
changed from 2 to 5 years.
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Changing the Y-Axis Minimum Value

Field Production

Manthly Averxge

vy T
OoIL : Dhasling Curvn.
100008 — Raw Dats 10000.0
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Expemential (Kn)= (0.136538,00)

Initial Preduction Year Rate (Q): 162384 BEL a1 2010

Year
Cwmulative o Data: 2238177 BEL

Present Production Year Rate (Q1): 123672 BEL a1 2012 Computed: 2229758 BEL
Decline Raie (De): 1192 % Per Year

Ecomomic Limit Year Rate (Qf): 54750 BEL at 2034

Cumulative at Limit: 3095429 BEL
Remaining Reserves: 857252 BBL

00T » (THE)TIIO0 SATIe N

r X-Axis

Minimum:
Maximum:

Increment:

Year

Changing the Minimum Y-Axis:

Notice the plot above all curves

Y-Axis
Production/Cumulative
1989| | | Minimum: 1
2013|| | Maximum: 10000
2] Cycles: 4|

have been selected but the
Daily Average Curve does not

appearonthe plot. Editthe Y-
Axis Minimum text field from 1
t0.01 and tab out to text field
the plot limits will automatically
change.
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Field Production —_ Manthly Average

Arroyo Daily Average
oIL ki
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Initial Production Year Rate (Qi): 162384 BBL at 2010
Present Production Year Rate (Qi) 123672 BBL a1 2012
Decline Rate (De): 11.92 % Per Year
Ecomomic Limit Year Raie (Qf): 54750 BBL a1 2034

Year

Cumulative to Data: 2238177 BBL
Computed: 2229758 BEL
Cumulative ai Limdi: 3095429 BBL

Remaining Reserves: 857252 BBL

000T » (TEA)TIIO SATICTrEmMD

- X-Axi Y-Axi . . .
X c . Changing the Minimum Y-Axis:
Year Production/Cumulative Noti he bl b I isible. Al
Minimm: 41989} winimam: | 00| ot.lcet ep ot.a ovea cur\.resa.re now visible. Also
i 2013) || Maximun: 100000/ | | Notice the Y-Axis Cycles automatically changed to 6.
Increment: 2! Cycles: 6/
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Changing the Y-Axis Maximum Value

Field Production

Maonthly Average
_ Daily Average
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Exponential (K.x)= (0.136538,00) fear
Initial Production Year Rate (i) 162384 BBL at 2010 Cumulative to Data: 2238177 BBL
Present Production Year Rate (Q1): 123672 BBL a1 2012
Decline Raie (De): 11.92 % Per Year Cunalative at Lindt: J09542
Ecomomic Limit Year Rate (Qf): 5475.0 BBL at 2034 Remabing Reserves: 857252 BBL
- X-Axis Y-Axis . . .
: . Changing the Maximum Y-Axis:
Year Production/Cumulative Noti he ol b I
Minimum: | 1939: Minimum: 0.01 oticethe plotaboveall curves
Maximum: | 2013 |Maximum: 10000.0| | | have been selected but the
Increment:| 2| |cycles: 6/| | Cumulative Curve doesnot

appearonthe plot. Editthe Y-
Axis Maximum text field from
10000 to 1000 and tab outto
text field the plot limits will
automatically change.
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Field Production

— Monthly Average

Arroyo Daily Average
o of Walls
OIL Dedine Curve
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Exponential (K1)~ (0.136538,0.0)
Initial Production Year Rate (Qi): 162384 BEL at 2010
Present Production Year Rate (Qi): 123672 BEL at 2012
Decline Rate (De): 11.92 % Per Year
Econsmic Limit Year Rate (Qf): 54750 BBL at 2034
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2001 003 s 2007

Year

Cumulative to Data: 2238177 BBL

Computed: 2229758 BBL

Cumulative at Limit: 3095429 EBL
Remainimg Reserves: B57252 BEL

-X-Axis - Y-Axis

Year Production/Cumulative
Minimum: 1989|| |Minimum: 0.01
Maximum: 2013/| | Maximm: | 1oou.ni
Increment: 2|| |Cycles: 53

w11

013

Changing the Maximum Y-Axis:

automatically changed to 5.

Notice the plot above the upper Y-Axis has changed
tofitthe data better. Also notice the Y-Axis Cycles
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Changing the Y-Axis Increment Value

Field Production Monthly Average

Arroye —_ Daily Average
o1L Tieatan
10000.0 — Baw Data
=
1000.0
n n n
/ an —ﬁE::_\_
100.0
E = %
=
- J:_/ R I 1 “m\/
o
E 1t 18
g ~Dug
o
51“ — -.y_}\ X ¢ il W .'Nf_x‘v’ﬁw !
o) f LV e [ A
g e WP et "r—\/\/fv. . .-—""II--\-".‘r\ A v
a4 WA e TVA |
= iR A" Thd - \ Al
-] = \l'.
5 / A
*
210 [
=3 =
3 T
0l
/ !
w1
1989 1991 199 1995 1997 1999 2001 2003 2005 2007 2009 21 201
Exponential (K.x)= (0.136538,00) ] _ — fear
Initial Production Year Rate (i) 162384 BBL at 2010 Cumlative fo Data: 2238177 BEL
Present Production Year Rate (Q1): 123672 BBL 212012 Compuied: 2229758 BBL

Decline Rate (De): 11.92 %% Per Year
Ecomomic Limit Year Rate (Qf): 54750 BEL at 2034

Cumulative at Limit: 3095429 BBL

Remaining Reserves: 857252 BEL

- X-Axi Y-Axi . .
e s . Changing the Cycles Y-Axis:
Year | Production/Cumulative Notice the plot ab I h b lected but th
T 1989 |inimam: | 0.01) otice the plot above all curves have been selected but the
Py 2013|| | Maximum: 100000/ | | Cumulative Curve does not appear on the plot. Editthe Y-
Increment: 2|||cycles: 6| | Axis Cyclestext field from 6 to 5 and tab out to text field

the plot limits will automatically change.
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Field Production —_ Monthly Average

Arroyo Daily Average
o of Walls
OIL Dedine Curve
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Exponential (Kx) = (0.136538,0.0)
Initial Production Year Rate (Qi): 162384 BEL at 2010
Present Production Year Rate (Qi): 123672 BEL at 2012
Decline Rate (De): 11.92 % Per Year
Econsmic Limit Year Rate (Qf): 54750 BBL at 2034
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Year Production/Cumulative
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Minimum: 1989|| | Minimum:
Maximum: 2013|| | Maximum:
Increment: 2|| |Cycles:

1097 1909

2001 003 s 2007 09 w11

Year

Cumulative to Data: 2238177 BEL
Computed: 2229758 BBL
Cumulative at Limit: 3095429 BEL

Remaining Reserves: BST252

BEL

013

5

Changing the Cycles Y-Axis:

Notice the plot above the upper Y-Axis has changed to fit
the data better. When the Cycles are changed the Y-Axis
Maximum is computed from the Y-Axis Minimum and the
number of Cycles Entered.
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Dialog Menu Options
File Menu Option

Save Production Data as an Extensible Markup Language (XML) ASCII File
1

Click on the XML Icon Button XML at the top of the “Prodution Plot” dialog to open the
“Select a Different Directory Path” Dialog.

Select the “Search” Button in the “Select a
Different Directory Path” Dialog to search your

[ Save Files To: -
CaUsersivictort “ — | PC forthe correct directory path.
r File save as: r Fil )
production.xml ‘ production|.xml
Continue | | Cancel

Highlight the Directory you wish to place the XML File. / ! x_
. . . 58
Select the “Select” Button. ook |[j fle | ]
:r_'lcsv
images
e
—

Folder name: |d0|1D0cu ments\My FilesUQSTRAT\WPRODUCTIONHELPIMen u\.FiIe\XMLl

Files of Type: |AllFiles |~

The Directory path is transferred to the “Save Files

To:" text field.

“production” is the default filename, you can alter

the name to any name you wish. The “File save

[ File save as: | [ Filename: | as:” text field will show what the file name will be
production.xml ‘ Urodudloanml saved as.

= : Selectthe “Continue” Button to savefile.

[ Save Files To:

sWsers\victor\Documents\My FilesUQ STRAT\PRODUC‘I‘ION\I—IEL_P\Menu\FiIe\XML‘ m

I Continue ” Cancel |
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O
|« Menu » File » XML v |49 N Search XML L
Organize ~ O3 Open ~ Sharewith v » =. 7 ©

4 Favorites Documents l... , .o coger -

I Desktop XML

& Downloads |= Nawe o

~» Recent Places

£ production

4] Libraries

- Documents

<& Music

. Pictures

B \iidane v 4 mi—" ’

Wy production  Date modified: 9/26/2013 9:43 AM

XML Document Size: 419 KB

To view the XML File created just go to the
directory you saved the XML file and double
click and a web page will display the
production plot XMLFile. Since this data
was originally retrieved from the KGS
Database it will contain the URL and search
termto retrieve the data as well as the
Primary Key of the record as well as Name.

[ ——

|

-

(2] 2] CAUsers\jvictor\Documents\My Files\IQSTRA O ~ (& | @ causersijvictonDoc..

e

<?xml version="1.0"?>
<IDOCTYPE production>

- <production v1="sField=1000152060"

app="http://chasm.kgs.ku.edu/pls/abyss/igstrat.production_pkg.getXML"

name="Arroyo" type="FIELD" key="1000152060" records="543">
<data sources="1" output="348.0" product="OIL" month="11" year="1989"/>
<data sources="1" output="1364.0" product="OIL" month="12" year="1989"/>
<data sources="1" output="1364.0" product="OIL" month="1" year="1990"/>
<data sources="1" output="957.0" product="OIL" month="2" year="1990"/>
<data sources="1" output="1386.0" product="OIL" month="3" year="1990"/>
<data sources="1" outpul 68.0" product="0OIL" month="4" year="1990"/>
<data sources="1" output="1124.0" product="OIL" month="5" year="1990"/>
<data sources="1" output="728.0" product="0OIL" month="6" year="1990"/>
<data sources="1" output="1093.0" product="OIL" month="7" year="1990"/>
<data sources="1" output="908.0" product="OIL" month="8" year="1990"/>
<data sources="1" output="915.0" product="OIL" month="9" year="1990"/>
<data sources="1" output="917.0" product="0OIL" month="10" year="1990"/>
<data sources="1" output="922.0" product="0IL" month="11" year="1990"/>
<data sources="1" output="729.0" product="OIL" month="12" year="1990"/>
<data sources="2" output="960.0" product="OIL" month="1" year="1991"/>
<data sources="2" output="728.0" product="0OIL" month="2" year="1991"/>
<data sources="2" output="723.0" product="0OIL" month="3" year="1991"/>
<data sources="2" output="735.0" product="OIL" month="4" year="1991"/>
<data sources="2" output="726.0" product="0OIL" month="5" year="1991"/>
<data sources="2" output="725.0" product="OIL" month="6" year="1991"/>
<data sources="2" output="541.0" product="OIL" month="7" year="1991"/>
<data sources="2" output="1084.0" product="OIL" montl " year="1991"/>
<data sources="2" output="707.0" product="0OIL" month= year="1991"/>
<data sources="3" outpu 1553.0" produ "GAS" month="10" year="1991"/>
<data sources="2" outpu 13.0" product="OIL" month="10" year="1991"/>
<data sources="3" output="57569.0" product="GAS" month="11" year="1991"/>
<data sources="2" output="739.0" product="0IL" month="11" year="1991"/>
<data sources="3" output="144027.0" product="GAS" month="12" year="1991"/>
<data sources="2" output="909.0" product="0OIL" month="12" year="1991"/>
<data sources="12" output="146182.0" product="GAS" month="1" year="1992"/>
<data sources="12" output="865.0" product="0OIL" month="1" year="1992"/>
<data sources="12" output="140563.0" product="GAS" month="2" year="1992"/>
<data sources="12" output="887.0" product="OIL" month="2" year="1992"/>
<data sources="12" output="154415.0" product="GAS" month="3" year="1992"/>
<data sources="12" output="1235.0" product="0IL" month="3" year="1992"/>
<data sources="12" output="149544.0" product="GAS" month="4" year="1992"/>
<data sources="12" output="2146.0" product="OIL" month="4" year="1992"/>
<data sources="12" output="237113.0" product="GAS" month="5" year="1992"/>
<data sources="12" output="5831.0" product="OIL" month="5" year="1992"/>
P —ngon " " " w —ren Qa2

X

J AT |
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Save Production Data as a Comma Separated Values (CSV) ASCII File

Click on the CSV Icon Button CSV at the top of the “Prodution Plot” dialog to open the “Select
a Different Directory Path” Dialog.

Select the “Search” Buttoninthe “Select a

Save Files To: Different Directory Path” Dialog to search your
‘C:\Users\rvidon “ Search | PC forthe correct directory path.
File save as: 7 Fil
{ production.csv production|.csv
| Continue i l Cancel | “
Highlight the Directory you wish to place the CSV File. e =]

MEIEIEIES

Select the “Select” Button.

Folder name: Idcn[)owmentswy Files\JOSTRAT\PROUUCTIONHELP\Menu‘FiIe'LCSVI
Files of Type: |AllFiles [~

ﬁ.ﬁﬂ—‘pl, =l | The Directory path is transferred to the “Save Files
. To:"” text field.

[ Save Files To:" & - e

production”is the default filename, you can alter
[::\Userswaonoowmeniswr F||es\JOSTRAT\PRODUCTTONHELPmenu\FuIe\CSV‘ the name to any name you wish. The “File save
 File save as: =l as:” text field will show what the file name will be

production.csv production|.csv saved as.
Select the “Continue” Button to save file.
I Continue ” Cancel
=}
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Save Production Image as a Portable Network Graphics (PNG) Image File

Click on the PDF Icon Button PDF at the top of the “Prodution Plot” dialog to open the “Select
a Different Directory Path” Dialog.

Select the “Search” Button in the “Select a

[l s || Different Directory Path” Dialog to search your
Ci\Users\victor “ Search l‘ PC forthe correct directory path.
- File save as: [ Filename: :
production.png ‘ produdion‘.pﬁg
Continue | | Cancel l ‘

Look In: |IjFi|e l'|

Highlight the Directory you wish to place the PNG File.

Select the “Select” Button.
cIcsv
] images
[ PNG| «——
3 XML

Folder name: |:|onDocumenls\My FilesUQSTRATIPRODUCTIONIHELP\MenulFile\PNG|
Files of Type: |All Fles [~]

% | Select a Di The Directory path is transferred to the “Save Files
To:" text field.

ol “production” is the default filename, you can alter

\WsersipvictoriDocuments\My FilesUQSTRATIPRODUCTIONHELPWMenulFile\PNG| thenameto anyname you wish. The “File save

- File save as: Filename: e as:” text field will show what the file name will be

production.png ‘ prndudjon]:png saved as.
Select the “Continue” Button to savefile.
l Continue I| Cancel
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[ Production Plot =

C [ filey///C:/Users/jvictor/Documents,/My%20Files,IQSTRAT/PRODUCTION/HELP/Menu/File/PNG/production.htmi 9 =

Create a PDF Docment of 1is PNG Inage o | The PNG Image File is created along with a HTML file to display the
PNG Image. At thetop of the HTMLFile is a linkthatallows the user |
to create a PDF document ofthe PNG Image File. Click the Link 5
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e C | [1 www.kgsku.edu/PRS/Ozark/TYPE_LOG/PDF html o=

Create PDF (Portable Document Format) from Image Applet

This applet allows the user to create a PDF (Portable Document Format) from a PNG (Portable Network Graphics), JPEG (Joint
Photographic Experts Group) or GIF (Graphics Interchange Format) image file.

Author: John R Victorine jvictor@kgs.ku.edu

The URL for this page is hitp //www kgs ku edu/PRS/Ozark/TYPE_LOG/PDF html




The Create PDF from

Lookin:  J. PNG - e mE- Image Applet will run.
R Name : Date modified Type size Displaying a “Select LAS
~p @ production 9/26/2013 438 AM Chrome HTML Document Fi ”
ile from your PC
Recent Places | g, production 9/26/2013 9:38 AM PNG image . Y
- Dialog, select the PNG
Image and select the
Desktop I " -
e Open” Button, to build
= the PDF Document File.
Libraries .
! The PDF document will
A automatically display
Compuley the document.
NMN < m ] »
File name: production .
Files of type: [AuFiles () =) Concel |,
i File Edit View Comments Forms Tools Help [ Redact your PDFs ==
IEB &8l - |< Bdlearq-lEHe -¢-IMprRiflbwiy- a@PLe 2
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Product Menu Option

Go to the top of the “Production Plot” dialog and click on the “OIL” radio button to display the
Oil Production Data. The Default Product data is Oil or if OIL not available then GAS.
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Present Production Year Rate (Qip: 123672 BBL at 2012
Decline Rate (De): 11.92 % Per Year
Economic Limit Year Rate (Qf): 5475.0 BBL ai 2034

Remaining Reserves: 857252 BBL

Modify Limits 'le:’: GAS
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Go to the top of the “Production Plot” dialog and click on the “Gas” radio button to display the
Gas Production Data. Note if you turned on any of the Other Curves then the plot will display
the other curves when the new product is loaded.
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Plot Curves ON/OFF Menu Option
Production/Cumulative Curves ON/OFF Radio Buttons

Go to the top of the “Production Plot”, all the curves are selected. The check boxes are the same
color as the plotted curve.
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Go to the top of the “Production Plot” Dialog and deselect the “Cumulative” checkbox to remove
the Cumulative Production Curve from the Production Plot.
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Other Plot Curves ON/OFF Radio Buttons

Go to the top of the “Production Plot” Dialog. Only the Cumulative and Decline Curves are
selected.

” [Eil L%:I [E%[I H Cumulative []Raw Production []Monthly Average [Daily Average []Number of Wells Decline Curve

s ]| #ou Oons
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Go to the top of the “Production Plot”. The Raw Production, Monthly Average Production, Daily
Average Production and the Number of Wells Curves are not selected. Click on the each of the
check boxes to turn on the curve you wish to view on the production plot.
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Decline Curve Analysis Calculator Panel

r Decline Curve Analysis Methods:

Enter Production Rate for Computations: -
O Daily Initial (Qi): | ~ Final (Qt):

© Monthly Rate: Year: Rate: Year:
| 162384 | 2010 ||| |

(_ Harmonic ) Hyperbolic

® Yearly

r Decline Curve Equation:

123672| | 2012 |

Qat=Qi*exp(-Kt) = Constant (K): 1 "Exponent (n):-
t=time 0.136538 0.0
rDecline Curve Analysis Methods:
() Exponential () Hyperbolic

r Enter Production Rate for Computations:
) Daily Initial (Qi): Final (Qt):
O Wonthly Rate: Year: Rate: Year:
o | 162384 | 2010 | ||
® Yearly Il

i Decline Curve Equation:
at=qi/(1+Kt) [ Constant (K}): r Exponent (n):
t=time 0.157 0.0

123672| | 2012 |

r Decline Curve Analysis Methods:

) Exponential (_» Harmonic

(@) Hyperbolic
r Enter Production Rate for Computations:
) Daily Initial (Qi): | r Final (Qt):
Rate: Year: Rate: Year:
| 162384 [ 2010 ||| 123672 | 2012 |

_) Monthly

® Yearly
r Decline Curve Equation:

Qt=Qi/ (1+nKt)*(1/n)  Constant (K): | r Exponent (n):

e 0157 | | 1.0

These panelsillustrate the change to
the Decline Curve Constant (K) for
different decline curve methods. The
user decides how to fit the curve to the
production dataplotted. The Decline
Curve will define the economiclimit
dependingon the parameters selected.
By Default the “Exponential” Decline
Method is selected. Thetime in this
caseis in units of year.

Exponential:

K=In(Q/Q)/ t

Harmonic:

K=[(Q/Q) - 1.0] /1

Hyperbolic:
K= {exp[n *In(Q/Qy)] - 1.0} / (n*t)

where
Q, —Initial Production Rate
Q. —Final Production Rate
Q,, — Initial Production Year
Q., — Final Production Year
t —Time=(Q,—-Q,)
n —Decline Curve Exponent
K — Decline Curve Constant
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Fxnnnential Decline Ciirve Methnd

Field Production

Arroyo
OIL — Decline Curve
. A i i e i e
Exponential Decline Curve Method
Q=0Q; * exp(-1.07K*t)
_— | where
f,,__,—"/ Q; — Initial Production Rate (Q,=162,384 BBL/year)
10000 Q,,— Initial Production Year (Q,, =2010) |f1ovon
L Q; — Production at Economic Limit (Q=15 BBL/day)
E Qy, — Production Date at Economic Limit (Qg,=2034)
H t —Time =(Qs — Q) [Years]
3 K - Decline Curve Constant (K=0.1365) [1/Years]
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Hyperbolic Decline Curve Method

Field Production

Arroyo
OIL __ Decline Cume
1ome 1 [ 1 [] 1 1 1 1 Lasand
Hyperbolic Decline Curve Method
Q=0Q, / (1.0+n*K*t) 1/n)
where
/»"" Q; — Initial Production Rate (Q,=162,384 BBL/year)
| T Q,— Initial Production Year (Q,, =2010)
1oae == Qf —Production at Economic Limit (Q.=15 BBL/day) "™
Qy, — Production Date at Economic Limit (Q,=2054)
E t  —Time =(Qy, —Q,,) [Years]
- n - Decline Curve Exponent (n=1.1)
L]
g K — Decline Curve Constant (K=0.1752) [1/Years]
E 1000 rx\ = e
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Remaining Reserves: 3448629 BBL
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Compute Decline Curve Constant (K) Production Rate By Date

Decline Curve Analysis Methods: -
® Exponential ) Harmonic ) Hyperbolic
Enter Production Rate for Computations:
Initial (Qi): | Final (Qt):
O Monthly |R,ate: Year: |Rate: I'rear:
444 | 2010 338| | 2012
O Yearly | | |1 | | |
r Decline Curve Equation:
Qt = Qi * exp(-Kt) Constant (K): |  Exponent (n):
t=time 3.T5E-4 0.0
 Decline Curve Analysis Methods: -
® Exponential ) Harmonic ) Hyperbolic
r Enter Production Rate for Computations:-
) Daily Initial (Qi): Final (Qt):
Rate: Year: Rate: Year:
- | 13s32] [ 2010 | || 10306 | 2012 |
) Yearly |
 Decline Curve Equation:
Qt=Qi*exp(-Kt) [ Constant (K): | r Exponent (n):
{=fime 0.011379 0.0
Decline Curve Analysis Methods:
@) Exponential ) Harmonic ) Hyperbolic
r Enter Production Rate for Computations:
O paily [ Initial (Qi): | Final (Qt):
© Monthly Rate: Year: Rate: Year:
| 162384 [ 2010 ||| 123672 | 2012 |
r Decline Curve Equation:
Qt = Qi * exp(-Kt) Constant (K): | ~Exponent (n):
t=time 0.136538 0.0

These panelsillustrate the change to the Decline Curve
Constant (K) for different Production Times. The user

decides which time factor suites the data that is plotted.

The Decline Curve will define the economiclimit

depending on the parameters selected. By Default the

“Exponential” Decline Method is selected and thetime &

production ratesare set to units of year. Notice that

changingtheradio buttons will automatically change the

“Rate” for both theinitial and production, where the

units fortherate depend on the radio buttons.

Daily:
t=(Qy,—Q,) * 365.0 [Days]

Monthly:
t=(Q,—-Q,) *12.0 [Months]

Yearly:
t=(Q,—-Q,) [ Years]
Decline Curve Method: Exponential
K=In(Q/Q) /1
where

Q; — Initial Production Rate

Q, — Final Production Rate

Q;, — Initial Production Year

Q., — Final Production Year

t —Time,unitsdepend onradio button
n —Decline Curve Exponent

K —Decline Curve Constant
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Plot By-Yearly Production Rate

rProduction Decline Curve Calculator

The Decline Curve Calculator Panelillustrate the Yearly
~Decline Curve Analysis Methods:

Production Rate. The userdecides which time factor

@ i O i O " . . . .
R s e e || suitesthe datathatis plotted. The Decline Curve will
~Enter Production Rate for Computations: | definethe economiclimit dependingon the parameters
© paily [ Initial (Qi):- | [ Final (Qt):- selected. By Default the “Exponential” Decline Method is
 Monthly |Rm' pow—— |Y::r‘0 |Ra(e' P, |Y:::2 selected and the time & production rates are set to units
162384 | 2010 ||| 1 ‘ | of year. The Initial Production Rate (Q;) andthe Final
-Decline Curve Equation: Production Rate (Q;) are both yearly rates.
Qt=Qi*exp(-Kt) [ Constant (K): Exponent (n):
t=time 0.136538 0.0 ‘ Yearly:
-Cumulative Production: : t= (O‘V B Q“") [Years]
r Production (Actual): - 1 r Present (Computed): - . .
seiiTeaL 2320758 BBL‘ Decline Curve Method: Exponential
| | K=In(Q/Q)/t
 Production at Economic Limit:
r Economic Limit Rate (Qf):
Rate: B O o Date: where
5 Da Month ) V. : — Initi i
[ 1seeLper ¥ ° L e Q |I’Tltla| Producjuon Rate
L Q. — Final Production Rate
~Economic Limit (EUR):—— - Reserves (RR): Q, - "_"t"l""l Przd”c_t'on Year
3095429 BBL 857252 BBL Q,, — Fl.na Pro. uction Year .
- t —Time, units depend on radio button
K —Decline Curve Constant
Field Production Monthly Average
Arroyo Daily Average
oL ~amaten
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Exponential (Kn)= (0.136538,0.0) . ) . Fear
Initial Production Year Rate (Qi): 162384 BBL at 2010 Cumalative o Data: 2236177 BBL
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Plot By-Monthly Production Rate

- Proeduction Decline Curve Calculator
~Decline Curve Analysis Methods:-
© Hyperbolic

® Exponential ) Harmonic

- Enter Production Rate for Computations:

O paily [ Initial (Qi):- - Final (Qt):-

Rate: Year: . Rate: Year:
13532 2000 | ||| 10306] | 2012 |
(] Yeaw . J . J

r Decline Curve Equati
Qt = Qi * exp(-Kt) Constant (K): | r Exponent (n):

t=time ‘ 0.011379 0.0 ‘

: Cumulative Production:

Production (Actual):- 11 Present (Computed): -
[ 2238177 BBL [ 2229737 BBI.‘

r Production at Economic Limit:

Economic Limit Rate (Qf):
Rate: . . Date:
® pay O Month O v
15/88L Per voen T J0m
Economic Limit (EUR): 1 Reserves (RR):
‘ 3119622 BBL 881445 BBL

Reset Plot Limit

Field Production

The Decline Curve Calculator Panelillustrate the Monthly
Production Rate. The user decideswhich time factor
suitesthe data thatis plotted. The Decline Curve will
definethe economiclimit depending on the parameters
selected. Selectingthe “Monthly” Production Radio
Button will automatically change the Initial Production
Rate (Q;) andtheFinal Production Rate (Q,) to monthly
rates.

Monthly:
t=(Q,— Q) * 12.0 [Months]

Decline Curve Method: Exponential

K=In(Q/Q)/t

where
Q; — Initial ProductionRate
Q, — Final Production Rate
Q,, — Initial Production Year
Q., — Final Production Year
t —Time, units depend onradio button
K —Decline Curve Constant

Monthly Average
Daily Average
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orL P
10000.0 — Buw Data 100000
{/
{]
BT
10a0.0 [ 10000
i
n
E 10,0 /——/r—\ 1000
‘o
Lo /
o
: g3
£
g 100 - A - !I ‘P I‘ “f*"'—”:‘.‘zjl?\-\\ -~ 0.0
% e :
2 i o s .' il ST
g i M Wi oy 'k’wr' ]Hﬁ\ﬁr‘- A ———
g il B L L “l‘izh i —
g il T
210 I Tl 10
g ' iE | em==os
/1 Monthly Production Rate
1 — Decline Curve extended to
ol { economic Limit 1
1
wl b m
1989 1992 1995 1998 01 2004 007 mn 2013 216 019 2 ms 028 mwi 2034

Expomential (Kx)=(0.011379,00)
Imitial Production Month Rate (Qi): 13532 BEL at 2010
Present Preduction Month Rate (Qi) 10306 BEL 21 2012
Decline Rate (De): 1192 % Per Year
Ecomomic Limit Month Rate (Qf): 180.0 BBL at 2041

Year

Cumulative to Data: 2238177 BBL
Computed: 2229737 EBL

Cumulative ai Limii: 3119622 BEL

Remaining Reserves: 881445 BEL
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Plot By-Daily Production Rate

rProduction Decline Curve Calculator
~Decline Curve Analysis Methods:
® Exponential ) Harmonic ) Hyperbolic
~Enter Production Rate for Computations:
“Initial (Qi): 1 r Final (Qt):-
© Monthly Rate: _ Year: Rate: Year:
- | a44) | 2010 | ||| 33g| | 2012 |
© Yearly J _
- Decline Curve Equation:
Qt=Qi*exp(-Kt) [ Constant (K): rExponent (n):
t=time 3.75E-4 0.0 ‘
: Cumulative Production: .
r Production (Actual): 1 r Present (Computed): ]
2238177 BBL 2229059 BBL‘
~ Production at Economic Limit:
r Economic Limit Rate (Qf):- ]
i ; ® pay () Month () Year LA
15|BBL Per 2034
Economic Limit (EUR): Reserves (RR):
3092601 BBL 854424 BBL‘

Field Production

The Decline Curve Calculator Panelillustrate the Daily
Production Rate. The user decides which timefactor
suites the data thatis plotted. The Decline Curve will
define the economiclimit depending on the parameters
selected. Selectingthe “Daily” Production Radio Button
will automatically change the Initial Production Rate (Q)
and the Final Production Rate (Q,) to daily rates.

Daily:
t=(Qy—Q,) * 365.0 [Days]

Decline Curve Method: Exponential

K=In(Q/Q)/t

where
Q; — Initial Production Rate
Q, — Final Production Rate
Q,, — Initial Production Year
Q., — Final Production Year
t —Time, units depend on radio button
K — Decline Curve Constant

Monthly Average

Arroyo Daily Average
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Exponential (Kn) = (375E-4,00)
Initial Production Day Rate ((i: 444 BEL at 2010
Present Production Day Rate (Qt): 338 BEL at 2012
Deeline Rate (De): 1192 % Per Year
Economic Limit Day Rate (Qfy: 150 BBL at 2034

Cumulative tv Data: 2238177 BBL
Computed: 2229059 BEL

Cumulative at Limit: 3092601 BEL

Remaining Reserves: 854424 BBL



Compute Present Cumulative Production

Production Decline Curve Calculator
Decline Curve Analysis Methods:

® Exponential (O Harmonic ) Hyperbolic

Enter Production Rate for Computations:

) Daily Initial (Qi): Final (Qt):

© Montnty | Rt Year: Rate:

Year:

@ Yearly

Decline Curve Equation:

162384 [ 2010 | | | 123672 [ 2012 |

Qt = Qi * exp(-Kt) Constant (K): Exponent (n):

o 0.136538

Cumulative Production:

0.0

Production (Actual): |- Present (Computed):

2238177 BBL

2229758 BBL

Production at Economic Limit:
Economic Limit Rate (Qf):
Rate:

Date:

® pay () Month () Year
] 15/8BL Per 2034

 Economic Limit (EUR): | r Reserves (RR):

30985429 BBL

857252 BBL

Computed Cumulative Production for Present is found by
findingthe Cumulative Production at the Initial Production
Rate () and computingthe Production Rate (Q_) out to the
Present Date.

Cumulative (Computed) = Cumulative @ Q;, + Q. @ Present

where Q. is computed by Decline Curve Method as follows,
Exponential:
Q.= (Q-Q) /K
Harmonic:
Q.= Qi *In(Q/Q) /K
Hyperbolic:

Q. = {Q; - Q" exp[n*In(Q/Q)]}/ [(1.0-n) * K]

where
Q; — Initial Production Rate
Q,,— Initial Production Year
Q, — Final Production Rate
n —Decline Curve Exponent
K —Decline Curve Constant
Q. —Cumulative Production Rate

Compute Production Economic Limit Date (Qf)

Preduction Decline Curve Calculator

Decline Curve Analysis Methods:

(@ Exponential ) Harmonic () Hyperbolic
Enter Production Rate for Computations:

) Daily Initial (Qi): Final (Qt):

©) Monthly Rate: Year: Rate: Year:
162384) | 2010 | ||| 123672 | 2012
® Yearly - : :

Decline Curve Equation:
Qt = Qi * exp(-Kt) Constant (K):
t=time 0.136538

Cumulative Production:

Exponent (n):

The Production Date at EconomicLimit (Qg ) is
computed from the Production Rate at Economic
Limit (Q;) by first computingthe time fromthe
Decline Curve Equations and convertingthe time
toyears as follows,

Time by Decline Curve Analysis Method:

Exponential: t=In(Q/Q) /K
Harmonic: t=[(Q/Q) -1.0] /K
Hyperbolic:  t ={exp[n* In(Q/Q)] - 1.0}/ (K*t)

Time converted to Date:

Production (Actual): 1 Present (Computed): Day: Oﬁ. =Q, +t /365.0
: v .
2238177 BBL 2229758 BBL
|| Month: Q;=0Q,+t/12.0
Production at Economic Limit: Year: Qy=Q,+t
Economic Limit Rate (Qf):
IML ® pay ) Month () Year L where
- 15|eaL Per Lot Q; — Initial Production Rate
Q,,— Initial ProductionYear
Economic Limit (CUR): | [[Reserves (RR): Q; — Production Rate at Economic Limit
3095429 BBL

857252 BBL

Q;, — Production Date at Economic Limit
t —Time
n —Decline Curve Exponent

K —Decline Curve Constant
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Compute Economic Limit (EUR) and Reserves (RR)

Production Decline Curve Calculator
Decline Curve Analysis Methods:

@ Exponential ) Harmonic ) Hyperbolic
Enter Production Rate for Computations:

) Daily Initial (Qi): Final (Qt):

© Monthly Rate: Year: Rate: Year:
162384 [ 2010 | ||| 123672 | 2012
® Yearly - - -

Decline Curve Equation:

Qt = Qi * exp(-Kt) Constant (K): Exponent (n):

o 0.136538 0.0

Cumulative Production:

Production (Actual): | - Present (Computed):

2238177 BBL 2229758 BBL
Production at Economic Limit:
Economic Limit Rate (Qf):
Rate: Date:

® pay () Month () Year
I 15|BBL Per 2034

- Economic Limit (EUR):
3095429 BBL

' Reserves (RR):

857252 BBL

Economic Limit (EUR) is computed by finding the Cumulative

Production at the Initial Production Rate (Q;) and compute
the Production Rate (Q_) out to the economiclimit date.

EconomicLimit (EUR) = Cumulative @ Q;, + Q. @ Qg

where Q_is computed by Decline Curve Method as follows,
Exponential:
Q.= (QrQ) /K
Harmonic:
Q.= Qi * In(Q/Qy) / K
Hyperbolic:
Q. = Q- Q¢* exp[n*In(Q/Q]}/ [(1.0-n) * K]

where
Q; — Initial Production Rate
Q;,— Initial Production Year
Q; —Production Rate at Economic Limit
Q;, — Production Date at Economic Limit
n —Decline Curve Exponent
K —Decline Curve Constant
Q. — Cumulative Production Rate

The Reserves (RR) is computed fromthe Economic Limit
(EUR) subtractingthe Actual Cumulative Production.

Reserves (RR) = Economic Limit (EUR) - Actual Cumulative
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Extend to Limit Button

Production Decline Curve Calculator
Decline Curve Analysis Methods:

® Exponential ) Harmonic ) Hyperbolic

Enter Production Rate for Computations:

O Daily Initial (Qi): Final (Qt):

) Monthly Rate: Year: ' Rate: , Year:

| 162384 [ 2010 | ||| 123672 | 2012 |

(® Yearly -

Decline Curve Equation:

Qt = Qi * exp(-Kt) Constant (K): Exponent (n):
t=time 0.136538 0.0

Cumulative Production:

Production (Actual): Present (Computed):
2238177 BBL 2229758 BBL

Production at Economic Limit:
Economic Limit Rate (Qf):

Bt — @0ay O Month O vear | D
15|BBL Per 2034

Economic Limit (EUR): Reserves (RR):
3095429 BBL 857252 BBL

Extend to Limit

Field Production

The decline curve analysis control dialog
allows the user to extend the outer plot limit to
the economic limit. In the “Production at
Economic Limit” Panel the “Date” text field
must have a value greater than the Initial
Production Year. Select the “Extend to Limit”
Button at the bottom of the panel to extend the
production plot limit and note that the X-Axis
Maximum text field will automatically change.
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Notice that the X-Axis Maximum automatically changed to the Economic Limit Date plus 1

year. The “Extend to Limit” Button changed the text to “Reset Plot Limit”, which will allow the
user to restore the plot back to the original outer limit.

Field Production

Arroyo
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Tear
Cumulative fo Data: 2238177 BBL

Compuied: 2229758 BEL
Cumulative at Limit: 3095429 BEL
Remaining Reserves: 857252 BBL

<«— Decline Curve Analysis Summary
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