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who is a part of and what constitutes the well plan? NEPTUNE

ENERGY

Safe operating
windows & drilling strategy
for optimal drilling without
error

Procedures constantly

= E| E_] updated based on rig
' & down-hole data

Casing Blowout Conductor Digital well plan

& tubing design simulations analytics & schematics Digital drilling plan
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some challenges getting to the plan ENERGY
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Data is manually imported and
exported between Subsurface and
D&W applications. Poor filing and
governance can increase time
intensiveness of this manual
process

m

Multiple systems are used during
well delivery and have overlap in
the data that must be entered —
this results in timely repeated
input (compounded by dynamic
design) and increased risk of error
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Data is shared both internally and
externally via Outlook and
SharePoint which is challenging to
ensure version control, and ensure
the latest correct calculations are

used

Data is stored in multiple places
by different functions during
closeout, including_zip files and
unstructured  formats  which
results in difficulty finding and
accessing data

Daily Drilling Reports,
Performance and Financial reports
are manually collected and
consolidated, which is time
intensive

[
Ensuring D&W data is archived in
structured systems is: limited by

its ability to be accessed by
external users



...but what if something changes?

version 1 version N

Drilling target/trajectory handover
between Subsurface, OpsGeo,
DrillEng and  DirDriller  done
manually and time-consuming (e.g.
Fenja: 19 revisions — 57 trajectory
sign-offs)

t )

Each time trajectory changes (e.g.
19 times for a project) the Ops
Geologist has to send new data to
DrillEng (PPFG, temp, formation
tops). This is time-consuming and
any mistake has high consequences.

Blowout & kill analysis require =15
input data points (about well design
and reservoir), each iteration by 3rd
party very time consuming
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Several data types «live» in
spreadsheets/silos, but should be in
a central database to be managed
and used (e.g. risk)
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...and what is the uncertainty from the contributing

sources?
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need better integration to enable automation
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Real-time data

Data and
models

Open &
automated
data flow

W
Drilling operations

| Drill floor processes | | Mud Logging | . | Along-string data | | Downhole tools |

Drilling parameters

£ i °

Casing Blowout Conductor
& tubing design simulations analytics

Well trajectory

<

<

concept evaluation & analysis >
Al and advanced simulations >

B

Automated drilling system

P
"

Digital drilling plan

Continuous
& iterative
updates

Safe operating
windows & drilling
strategy for optimal

drilling without error

Procedures constantly
updated based on rig
& down-hole data

Open &
automated
data flow
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integration through OSDU e
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Petrel PTS and OSDU R

o Project Explorer neptune-innovation @ g

NEPTUNE ENERGY NORGE AS

Selected
ﬁ 4
Favorites
oo nnilsen@slb.com 2022-07-18 11:31:04  31.8GB 20204 o §)  structured syn..
oo L X N J RemoteApp - 2022-08-25T130430.676 - 832a8e1df6d3290dd79349d6829987b1.platforms.cloud.slb-ds.com:42967
Projects
vare Platform - [Project Explorer: DIGEX DEMO 2022(Latest)]
Seismic Interpretation  Structural Modeling  Property Modeling  Fracture Modeling ~ Reservoir Engineering ~ Well Engineering  Simulation ~ EOR  Geomechanics
nnilsen@slb.com 2022-07-18 10:51:16  31.8 GB 2020.4 ,:T@ Q reservoir prop...
- Qlder (70 changes)
Settings . 390000
- nnilsen@slb.com 2022-06-21 17:01:30  31.8 GB 2020.4 o ) QCreview final Base Reservoir 392000 394000

A = ertical siress gradient C
L= = -3000.00

=] Bskdow |
: _ o 24
C Breakout_default -3200.00

= - nnilsen@slb.com 2022-04-25 10:31:52  31.8GB 2020.4 @ QC review 1 - gom3 - :.a
N — 'Ore pressure gradien
ba g3 20
ad T

Fracture gradient -3600.00

i Data Liberation S & O

= . milsen@sibco 400000
N Liberate Name Path Data type Modified date Modified by
i e - X 3 X 8 i 2 X 8
O 0SDU Testl Wells\OSDU Wells A Well 2022-03-301112  trannem
therase.rannem O 0SDU Test2 Wells\OSDU Wells A Wel 2022-03-301113 trannem
O 0SDU Test3 Well\OSDU Wells A Wel 2022-03-3011:14  trannem
O 0SDU Testd Well\OSDU Wells L Well 2022-03-3011:14  trannem
. I Assistl 7 OSDU Test2 Target Input\TARGETS PolylineSet 2022-03-30 11:18 trannem
7 OSDU Test Target Input\TARGETS PolylineSet 2022-03-301122  trannem
7 OSDU Test3 Target Input\TARGETS [ 2022-03-301126 trannem
7 OSDU Testd Target Input\TARGETS PolylineSet 2022-03-301327  trannem
# Seabed Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301329  trannem
& Naust Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301330 trannem
& Lange Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301332 trannem
Lyr Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301333 trannem
§ Top Reservoir Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301335  trannem 938000 390000
@ Internal 1 Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301339  trannem Yoauts 392000

& Internal 2 Input\TARGETS\SURFACES\Overburden surface.. # Surface 2022-03-30 13:39 trannem 394000
@ intemal 3 Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301340 trannem
4 Interal 4 Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301340 trannem
* Internal 5 Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-30 13:41 trannem
Internal 6 Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-30 13:41 trannem
Base Reservoir Input\TARGETS\SURFACES\Overburden surface... % Surface 2022-03-301336  trannem

Qoer Apply oK
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(ENECEIED WELLDESIGN

0SDU Integration

Trajectory

CEETTIED WELLDESIGN FRQUECTS  TEST- OSDUDEMO A LIE @
Blowout simulations @  Blowout and Kill Summary
050U Blowan
~g
~
AN: 11000 lpm
AN: 11500 lom

14 5g. AN: 11000 lgm
Pacantssation AM: 12000 lprm

AME 12500 lpm

1.5 55. AN: 11000 lgm

Parasessation AN: 13000 lorm

MP CURVES
1.5 3. AN: 12000 lom
Parasessation
Rig conipueation annulus 3 purps

(ESICETED WELLDESIGN  #40.) DEMO A
Formation Inputs
PORE PRESSURE

Provsure defeiton  Gracie

Depih(TvD) Prossure Geadent Presure ()

Bar &




more cost effective

Reduce well design
iteration time

Reduce risk of wrong
input data
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Reduce non-value
adding efforts
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drill the well right ENERGY

-
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Reduce well design Reduce risk of wrong Reduce non-value Improved hand-offs E

iteration time input data adding efforts



drill the right well

Y

Faster iterations

Reduce well design
iteration time

-

Reduce non-value
adding efforts

Use of best available knowledge
across teams

'5:"\

Improved hand-offs

Reduce risk of wrong
input data
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. . . NEPTUNE
agile development, incremental delivery ENERGY

version 1 version N
o phase 2 Drill the right well & the well right
hase 1 - :
ks e Improved decision making
Collaborative environment: drill the well right e Increased drill target success rate

e Initial-reduction well planning time e Reduced NPT
e Shorten well planning time e Shorter well planning time
e Reduce NPT e Collaborative environment

e More data driven decisions
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