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Background
SO  Land asset in BSP is 95 years old.
waf 4 e ~1300 wellbores in drilled in the land assets
e Well G well ¢ well 0 Of BI’U nei

Well R

" * Upto 200 blocks
e Average of ~100 well penetrations per block
900 wells have already been abandoned
(69% well stock count)

 Previous abandonment standards had
different requirements
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> No. of well penetrations per block is on the left corner.

>  Each block is represented by a color.

>  Layout of blocks is schematic only.
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Problem Statement

e No Subsurface Isolation Strategy (SIS) was previously developed for
the field.

e Required to comply to abandonment standards
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) Cement Bond Log (CBL) |

) Formation well tops
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) | ) Deviation Data
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)Horizon Map

A tool to visualise and assess abandonment strategies and any

. .. Petrel Project
existing abandonments PT PG |_)Petrel Projec
Cha"enges: ) Well schematic diagrams |
. . ) rilling report | RE ) Pore Pressure Prediction (PPP) |
* More wells need to be considered = robust plumbing S Aoandormant report | = e |
dlagram ressure Downhole Gauge ( )

)Bottom Hole Sample Reports |
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e Lack of Data:
> Cement Bond Logs (CBL)
> Cement plugs
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Fluid Fill
Isolation:
Fluid Fill

Fluid Fill
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LEGEND

Well on the Rig Sequence
a8 Legacy Abandoned Well
o Planned Caprock
& Block Name STE Faults

Track #2 - Fluid Fill

KoL Block

« Some data (particularly older legacy data) requires
understanding:

> Cement plugs depth
> Well Status diagram
> Isolation methods

« Deep dive into data required.
> Locating data is difficult
> Time consuming to verify

ual casil

Plug (hidden)

Internal Casing Plug
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Workflow

Block
Identification

eKey Type Well approach

g
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{ eCorrelation
*Block allocations
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eFluid Fill
Understanding

*CBL Interpretations
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eAbandonment well
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eGeneration of PPPs
ePressure

understanding
g
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Python

eData Inputs from all
disciplines

eScript aids in collating
and sorting data
eCreates an integrated
data output
spreadsheet
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PowerB|

e|nput spreadsheet
from Python
eGenerates the
plumbing diagram

-

-

~
Integrated Caprock
Selection & SIS
Strategy
Development
R Y,




Code to generate the input CSV file into Abandonment Plumbing Diagram

Sorting the Data

2. CSV zonation with [wellName, BLOCK, ZONE
3. CSV file with Spud Date [wellName, Spud Da
4. CSV file with TD in (m) [wellName, TD] => sp
5. CSV file for Abandonment / Cement plug de

* Python scripts developed

spud_te; ud Date], "

* Used to sort and collate data | Casing Data

* |ntegrates all the different dataset
with each other

* Simplified excel based output R

wellName wellname Field BLOCK  ZONE NAME ZONE NAME oryg FLUID FILL FLUID FILL FLUID_intisand_inde Spud Date Type
WellX  Well XSTIGS-East A5 015 X12  X12 w cw 32 15 03-06-76 KOP
WellX  Well XSTIGS-East A5 016 X13  X13 w cw 32 16 03-06-76 _

[ Re a d a b I e by SOftwa re S S u C h a S WellX  Well XST/GS-East A5 017 X14  X14 w cw 32 17 03-06-76 _
WellX  Well XSTIGS-East A5 018 X15 XI5 w cw 2 18 03-0676 _
WellX  Well XSTIGS-East A5 019 X16  X16 ) co 2 19 03-0676 _

P O W e r B I WellX  Well XST:GS-East A5 020 X17  X17 w cLw 38 20 03-06-76 _
WellX  Well XSTIGS-East A5 021.X18  X18 ow cPO 24 21 03-06-76
WellX  Well XSTIGS-East A5 022.X19  X19 o) cPO 2 22 03-06-76 _
WellX  Well XSTIGS-East A5 023 X20  X20 o) PO 24 23 03-0676 _
WellX  Well XSTIGS-East A5 025 X21  X21 ) cuo 29 25 03-06-76 _
WellX  Well XSTIGS-East A5 029 X22 X2 ) Lo 25 29 03-06-76 TD
Well AB Well ABS GS-East A5 003 X1 X1 c 2 3 26-03-31 KOP
Well AB Well ABS GS-East A5 005_X2 ) c 2 5 26-03-31 _
Well AB Well ABS GS-East A5 006_X3 X3 c 2 6 26-03-31 _
Well AB Well ABS GS-East A5 007 X4 X4 c 2 7 26-03-31 _
Well AB Well ABS GS-East A5 008 X5 X5 c 2 8 26-03-31 _
Well AB Well ABS GS-East A5 009 X6 X6 c 2 9 260331
Well AB Well ABS GS-East A5 010 X7 X7 c 2 10 26-03-31 _
Well AB Well ABS GS-East A5 011 X8 X8 c 2 11 26:03-31 _
Well AB Well ABS GS-East A5 012 X9 X9 c 2 12 26:03-31 _
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Digitalization of the Plumbing Diagram

e Usage of PowerBl for simplified grid based data visualization
e Helps with QA/QC of the data

 Achieves required objective in a fraction of the time
 Simplified but covers necessary details

e  Minimum expenditure

Spud Date  1981-08-17 1952-10-08 1939-09-30 1955-08-24 1956-01-31 1951-05-30 1955-09-30 1983-08-27 1981-08-04 1982-07-17 1983-10-01 1935-12-31 1961-01-17 1950-01-29 1965-07-22 1935-09-04 1981-08-06 1952-09-19 1956-12-15 1951-12-24  2002-01-13 1936-05-25 1936-07-25 1981-05-20 2002-08-03 1961-04-17
Well Status Shust-In ABANI Shyt-in Shut-in Shat-In ABANZ ABAN3 Producing ABAN3 ABANI ABAN1 ABAN3 Shut-In ABANZ Shat-ln ABANI ABAM2 Shut-in Shut-In Shut-In Shut-in ABANI ABANI Shut-In Shut-In ABANZ
ZONENAME Well2  wellB  WellC iWellD  wWellE  WellF  wellg WellH Welll  Welll  weng  WellL  wellM WellN  wello Wellp  WellQ WellR  wells  WellT  wellu Wellv wellw wellx  well¥ WellZ
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e On top of X10 and X16m additional caprock added for this well to satisfy the well’s MID |
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LEGEND:
No Isolation Behind isolation

| Gas
o[ o

El [ ] water

[ o Hydrocarbon

Shale/Non-NET
Not panetrated

Cemented casing zone

Plugged zone

Plugged with cemented casing
Plug covaring only top of zone
Piug covering only bottom of zone

Two plugs moeting across the zone



Conclusion

e Fit for purpose
e Cost effective & efficient
e Aids in overall understanding

 Leverages tools available to greater community without additional
cost

e Tool has its limitations due to simplified outlook
e Has massive improvement potential
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Thank You

Questions & Thoughts?

Acknowledgement to Magdalena Wojtaszek, Yumni Kim, Nur Athirah Ibrahim, Norhalizayati Ibrahim, Lindsay Nairn
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