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Automated Capture & Validation of Well Test
Records using BabelFish and PRODML
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ISS Group Overview

At ISS Group, our mission is to provide best in class software
based solutions for production operations
Offices

—Australia
*Perth (HQ)
*Adelaide 3

—Singapore .
—Southampton
—Houston

Australian listed company (ASX: ISS) lfA"OSCCﬂe
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Automated Capture & Validation of Well Test Records
Using BabelFish and PRODML

What is a Well Test

— A periodic sample of well production pressures,
temperatures and flows. Wells Test Production

Separation Separation

How are they typically collected _E

— Periodic scheduling (by Production Engineers) and
execution (by Field Operators)

*Manual activities, e.g. non-intrusive flow meters

Individual, or comingled, production through a test
separator

*Wellhead metering, e.g. Wet Gas Meter
— Can be a low frequency activity

— Can affect production rates (and in turn production
planning)
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Automated Capture & Validation of Well Test Records
Using BabelFish and PRODML

What are well tests used for
— For Production Engineering
* For the validation and correction of the well production models
* Depletion or evolution of skin and PI (productivity index)
— For Operations

* Prioritisation of individual well production (through choke) to optimise network capacity
e.g. water cut (Model derived)

— For Hydrocarbon Accounting

» Well rate estimates can form the basis for the back allocation of well production.
(Model derived)

* Regulatory Reporting
— For Reservoir Management
* For reserves maturation and tracking (Model derived)
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Automated Capture & Validation of Well Test Records
Using BabelFish and PRODML

Supplying the production engineers tools (e.g. Petex IFM) with frequent, accurate
data will allow for more regular updates and corrections of the well and field

production models.
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Automated Capture & Validation of Well Test Records
Using BabelFish and PRODML

BabelFish is a suite of products that provide the foundation for an integrated
operations solution. Specifically for this solution the modules are
— BabelFish Server
Integration to the wellhead data by way of the process historian

«Structured relationships of the data and metadata for the wells through the ‘Data
Dictionary’

— BabelFish Sentinel
*Event detection and processing framework
— BabelFish Well Test Interface
*Environment for the storage and manipulation of the well test records.
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BabelFish Server
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BabelFish Sentinel

Used to monitor for the ‘start’ and ) Borlish b et T ot Mt b s |3 A E W AN O O MG A
‘stop’ events associated with a well

B2 Scholac1 W OPW

Menitor Name Y Current Severity Category v
test, these could be |z o
1) #  THT Limit Check /A Fi cial
Snap To Time Window
StartTime 157102012 |® * Choke Closed Check N7A Financial

— Valve position indicators e e —
— Meter run indicators at the test

iine | Event Log

separator Tr—

[0 O Schola-C-LRaw_Choke ~ *
B Schola-C-1:Raw_PrimaryCas

— Detection of steady state in wellhead sam| 2 .
[ O Schola-C-LiRaw_THT_degC oz o M evert |
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[ O Schola-C-1:Raw_Secondary

en Comments
Monitar: Primary Casing Pressure Check
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-y [ O schola-C-1:Raw THP_kpa Start Time: 15/10/2012 1:36:07 AM
choke position chan g es) D O sombCatmcroions | s e 1530201213707 A
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BabelFish Well Test Interface

= | Owioese | Owiveiooem. |

Used as the data store for all well test records " wew Tesr Derans

Completed Well Test

(valid and invalid)

Platfarm: KA Well: K414 TestDate: 10-Aug2011 v

Allows engineers to
— Associate laboratory sample information ;

— To refine the well test information upon validation
failure (and resubmittal)

— View real time well data from trend (data
historian)

— select a stabilized period to calculate preliminary
well test results

— Record multiple test results based on different | e e e e g
choke settings, tubing head pressure per : e [ s |
physical test performed (step change tests)

— View test history of results in tabular or trend
format
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Automated Capture & Validation of Well Test Records
Using BabelFish and PRODML

What is PRODML

— Itis an Energistics specification of XML and web services for the acquisition and reporting
of data for the upstream oil and gas industry.

— In addition to the data schema’s (data contracts), it includes other standards like
eldentifiers
*Generic Data Access interface definition
*Shared Asset Model (Network modelling)

The WellTest schema (grp_WellTest)

— Handles the details of the well test record

— Handles the details (and audit history) of any validation operations, including
*The validation operation being performed
*The validation operation result
*The data of the validation operation
*The tool being used to do the validation operation
*The method being used

*Any comments l'Q_\Posc Caesar
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The Solution
Step 1. Automatically identifying the Well Test

Monitor
Data
(e.g. Stability)

Process
Historian

POSC Caesar
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v ,)’fell Test Monitor

r 3 A

Process | Stable Period Finder v J
Description Process for monitoring whether there is most stable period to use for Well Test Creation
Input Settings
{ Best Stable Period 2 hours / day
Analysis Period 1 days
Pressure Input | :BH.P.psig |
Temperature Input I:BH.T |
| [';-:l {8} State Configuration
f|  State Severity State Override
Best Stable Period Analysis l Low - J L |
Best Stable Period Found l_ v J L
No Best Stable Period T |
Suppressed [ swvesec  RINS
If} ) B Actions
Name State
| Create Well Test (MNotification Message) - J [ Best Stable Period Found A J
 valid well Test Found (Notification Message)  ~ | | Best Stable Period Found v |

|\ Fai Add XA Delete !

e POSC Caesar
' OK |i Cancel ] Association
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The Solution
2. Sending the Well Test Record

PRODML

Monitor WellTest
Data >

(e.g. Stability)

Process
Historian

POSC Caesar
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&

¥ W’-EIII '_'Ij;;t"i-];n;z'i'!itor dupZ (Jansz) Category l Financial = J

Name |Creal:e Well Test (Jansz) |
Type [Notlﬁcat.ion Message v ]
I¥
(@) 3 Message <wel ITest>
Message Type |CreaheWeIITest | <nameWe l I>WELL-1C</nameWel 1>
| <name>WELL-1C Well Test 2012-06-04T00:00:00+08:00</name>
Context Td | T[Asset] | <testDate>2012-06-04T00:00:00+08:00</testDate>
— <productionTest>
Title Create Well Test for [Asset] <teifﬁu rgtion uom=""h"">8</testDuration>
I <we eadData>
<flowingPressure uom=" >8558</flowingPressure>
<flowLinePressure uo psi''>6924</flowL inePressure>
Description Create Well Test for [Asset] for time [Timestamp.I50] <chokeOrificeSize uom="%">39</chokeOrificeSize>
</wel lheadData>
<bottomholeData>
<bottomholePres uom="'psi''>15791</bottomholePres>
Token Description </bottomholeData>
Asset The asset being tested </W;{?;ggzgtI0nTeSt>
] Monitor The name of the Monitor
Previous State The previcus state of the event

@ Include Process Values

(&) S Links
Name URL
Link 1 I I|
| Link 2 | |
I Token Description
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The Solution
3. Creating the Well Test Record

PRODML

hopiog WellTest Record Well
Data - Test details
(e.g. Stability)
Process BabelFish WTI
Historian

POSC Caesar
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Filter Selection

Date From: =] Date To: (=]
7] Active
Field: All - well: All - Submitted
Wwell Test Method: Al - heicacd
* Double click on the row to access Well Test Details page New Test l I View Test ] [ Delete Test ] [ Export To Excel
Start Time End Time Well Name _Field Duration (hrs) Well Test Method Status State Comment Submitter's Name Approver's Name  Last Updated User  Last Updated Time
4
1B
| &
b
14
4
4
|
4
4
|
g
4
4
4
sty Hod Pagerol 13- b W
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The Solution
4. Validating the Well Test against the Production Model

PRODML
. PRODML WellTest
Mgg{g)r WellTest . Record Well ” Production Modelling
. Test details (e.g. Petex Prosper)
(e.g. Stability)
Process BabelFish WTI
Historian

POSC Caesar
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Validation of Well Test againstz’=as

<nameWe l I>WELL-1C</nameWel 1>
<name>WELL-1C Well Test 2012-06-04T00:00:00+08:00</name>
<testDate>2012-06-04T00:00:00+08:00</testDate>
<productionTest>

<testDuration uom="h"'>8</testDuration>

[ = User Defined Liner | === Generated Line | — Lt Saved Line |
4000 <wellheadData>
' <flowingPressure uom="psi'>8558</flowingPressure>
<flowLinePressure uom="'psi''>6924</flowLinePressure>
12,000 <chokeOrificeSize uom="%">39</chokeOrificeSize>
\ </wel lheadData>
= <bottomholeData>
16,0001 — <bottomholePres uom="'psi''>15791</bottomholePres>
¥ </bottomholeData>
L™ * = P :
3 ; * <validationOperation>
! -‘hhh““:H . <kind>well model validation</kind>
& &m0 == - <result>passed</result>
B <date>2012-06-04T02:29:12+08:00</date>
<tool>IFM</tool>
4001 <method>Val idation</method>
<comment>Optional</comment>
— </validationOperation>
| </productionTest>
u! ! </wellTest>
] il & &0 B 100 in 140 160
THP (psi)

New Well Test Record
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The Solution
5. Recording the Validation Result

PRODML
_ PRODML WellTest
Monitor WellTest Record Well ”| Production Modelling
Data " Test details (e.g. Petex IFM)
(e.g. Stability) < N
PRODML
WellTest
® —> Notify Users
Process BabelFish WTI Fail?
Historian
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Filter Selection

Date From: [or-aug20z [ Date To: [3-oct20:2 () Status:
| Pending o Active
Field: all - well: All ad ¥] completed | Submitted
Well Test Method: Al - = Sopcyed = heeaa
* Double click on the row to access Well Test Details page MNew Test | View Test ] Delete Test | Export To Excel ]
Start Time End Time Well Name Field Duration (hrs) Well Test Method Status State Comment Submitter's Name Approver's Name  Last Updated User  Last Updated Time
b1
» oo
1] ti
»
3
>
8 5
b '
»
»
»
e
3
b 14-5 uipr 55 I DMLSe 2
P 13-Sep-2012 11:00 13-Sep-2012 13:00 -1c Field 2.00 Test E (= leted Source. ISS.WTLPRODMLSe... 14-Sep-2012 00:52
i 13-Sep-2012 11:00 13-Sep-2012 13:00 -3C Fleld 2.00 Test G [l d lid: Source: Sentinel ISS.WTIL.PRODMLSe... 14-Sep-2012 00:52
P 13-Sep-2012 10:00 13-Sep-2012 12:00 -18 Field 2.00 Test (& ! d lid: Source: Sentinel ISS.WTIL.PRODMLSe... 14-Sep-2012 01:22
b 13-Sep-2012 10:00 13-Sep-2012 12:00 -38 Field 2.00 Test (& ! 1 el Source: Sentinel ISS.WTI.PRODMLSe... 14-Sep-2012 01:22
b - — -
] ) 3~ 2 2 1 ali Sentinel 55.¥ i 5 14-5 2
P 13-Sep-2012 00:00 13-Sep-2012 02:00 -28 Field 2.00 Test [« leted Invalid Source: Sentinel ISS.WTIL.PRODMLSe... 14-Sep-2012 00:22
P 13-Sep-2012 00:00 13-Sep-2012 02:00 -18 Field 2.00 Test Equipment Completed Invalid Source: Sentinel ISS.WTLPRODMLSe... 14-Sep-2012 00:22
» 1 p-3 r
P 12-Sep-2012 11:00 12-Sep-2012 13:00 -1c Field 2.00 Test (& ! d lid, Source: Sentinel ISS.WTI.PRODMLSe... 13-Sep-2012 00:52

Ready.

4 4 Page7of13- b M
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The Solution
6. Manually running the Validation Process

Well Test Interface

BaBELFISH SERvER S A

3 Home: well Test Gvervien | () T5T-3¢ (28-0ct-2012) |

Test Equipment =

No. of Previous Results: [3 -

Units: [Imperial

T R o SRR — = X . WT5T-3C:GAS.FLOWR. .. 204.07 mmecrd | b ebali
WTST-3C CHIINLET P.PSIG - 4050,92 — 5 1
71564 | LITST-3CCHIGINET.T 130,93 degC  ——~ S 052,61 || | Well Test Method:
MITST-3C:CHC.OUTLET.PPSIG  1986.88 SCFLOWLINE P.PSIG 177543
71559 | MTST-3CCHK.OUTLET.T  115.72 deg € PP 3750
MTST-3CHWELLEORE DATUM. .. 3500.007 MTST-3CCHCINLET.P PSIG  4050.86
75541 130,83 deg C
MTST-3C:CHE.OUTLET P.PSIG  1986.55
715 HTST-3CCHEOUTLETT 11554 deg €
e ST-3C$WELLBORE.DATUM. ., 3800.007
110000 111000 11:20:00 11:30:00 11,40:00 15000 12:00:00 12:10:00 12:20:00 12:30:00 1214000 125000
2s/10/2012 28102012 2s/10/2012 2810/2012 2s/10f2012 26f10/2012 25/10/2012 25/102012 25/10/2012 /102012 20/10/2012 /102012
W] (]
Align  Style  Show Tag Name Description Units. Range Range Max value [value DIFf
(L] MY~ [F TST-3CICONDENSATE FLOWRATE.STE 715,44 715,93 71575 00800 =
L] MY~ [F TST-3CWATER.FLOWRATE STB 517,14 522,16 519,86 0.0200
L] MY~ [P TST-3C:GAS FLOWRATE.MMSCFD GPW Gas Flowrate mmscfd mmscfd 203,98 204,12 204.07 0.0200
L] MY~ [P TST-3CiCHK. SIZEINCHES 0.7z an 172 0
L] E{i~ [ TST-3C:WH.P.PSIG 052,35 4052.95 405261 00500
[ TST-3CFLOWLINE P.PSIG 177524 1775.58 177543 0.0100
¥ TST-3CEH.PPSIG 623219 624457 623750 3.1000
[ TST-3C:CHCINLET PPSIG 405061 405121 4050.36 0.0600
W TST-3C.CHCIMLET.T Choke Inlet Temperature deg 130.37 131.65 130,85 0.1000
W TST-3C:CHK.OLTLET.F FSIG 188672 1987.01 1986.86 0.0200
[V TST-3C:CHK.OUTLET.T Temp downstream choke deg 11475 116.76 115.5¢ 0.1800
[V TST-3CHWELLBORE DATLIMDEPTH.MDRT 3610.00 3000 800007 0 -

[Resuits
Selected Period Duration il Rate | water Rate Gas Rate WH Choke Size WH Flawing Pressure WH Flow Line Pressure | BH Pressure | CIPressure | CITemperature | COPressure | CO Temperature | Gauge Depth
(Hrs) (Bbl/day) | (Bbljday) | (Mmscfiday) (Inch) (Psi) (Psi) si) si) (DegF) si) (DegF) (Inch)
Calculate Field ¥ ~ ~ ~ =2 ¥ ~ ¥ ~ ¥ ¥ 4 174
9% DIff From Last Relevant well Test - - - - - = - B E B g g
28-00t-2012 1100 -
B 2.00 267.8 2404 149606.30
27-Oct-2012 11:00 -
B 200 17176.10 12471.94 4897167 172 40526 1775.4 62375 4050.9 267.8 1985.9 2404 149606,30
26-0ct-2042 11:00 - 2.00 17176.10 12471.94 4897.167 172 4052.6 1775.4 6237.5 4050.9 267.8 19859 2404 149606.30
26-0ct-2012 1
25-0ct-2012 11:00 -
Sroae 200 17176.10 12471.94 4897.167 172 a052.6 1775.4 6237.5 a050.8 267.8 1985.9 2404 14960690
submiter's Name: —
Submission Time: [—
Submitter's Comments:
approval /Rejec | E—
Approver's Comments:
e T e T

[Bare.

€& Local intranet | Protected Mode: OFF
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Outcomes

Adoption of the standard as the protocol negated the need for the interface
specification.

Inclusion of the PRODML specification in our own product allowed for
interoperability between our own systems, but also with 3 party systems (e.qg.
Petex products) with no requirement to involved the vendor.

It is possible to deliver an implementation leveraging only part of the PRODML
standard.

Focus on the workflow and the business benefits rather than the technical
implementation

Streamlines the process of well test collection and need for Production Engineers

involvement is ‘by exception’.
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