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DIGITAL LEADER

Digitalisation drives the next wave of improvements

3%increase in production — 2020 to 2025. Equinor share pre-tax
Automated drilling compared to conventional
New facility concept compared to conventional

Digitalisation & innovation
Potential

Value creation producing fields'

Above ; [ LIS

Automated drilling - cost”

Around

-1by

Field of the future - capex’

Around

- 30%
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Industry Challenge:Learn fast and do more - How we work

Supporting Factory mode planning by use of DrillPlan DrillPlan

Automated Orchestrated
design planning
Smart
Drilling
Program
Automated Integrgted
validation Learning

Equinor Drilling and Well Initiatives
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Industry Challenge:improving safety and efficiency offshore equinor %~
Implementing newtechnologies

Did I hoist high Can | start my
enough? pumps?

How slow
should I lower
to bottom?

Is my crew
safe?
&

What was
survey depth?

]
'] '_ f _.
T u o
. |_ e
: L Did | forget
% something? “

pon W0
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New Technologies equinor %
Automatic Red Zone Monitoring

Improved safety,reduced Carbon foot print and deck management

‘y

- Automatic Red Zone monitoring system. - IS

o momsone o mamcsses RIS

- Live tracking of personnelinside red zone

« Intuitive user interface informs the driller if people

are entering the Red Zone.

- Future potential,inherently safer operations

« Implement into equipment anti-collision system, ie.
stop equipment automatically if person enters Red

Zone during operations.
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New Technologies equinor %

High speed telemetry

Going from dial-up to broadband

A A

Mud pulse communication Wired drill pipe
Data rate 12 - 24 bps (bits per second) Coaxial cable enables 57,600 bps

Equinor Drilling and Well Initiatives



New Technologies
Along string measurement

Going from one data point to severalalong string measurements

Surface

ﬂ%ﬂ\?/grk controller

;
ata transmission

s ety
5 ps

t
- Upto57.600

Datalink
Signal booster

NOV BlackStream™ tools
Real-time, flow on/off measurements
ASM: Pressure (Ann and Int), Vibs and Temp
EMS: WOB, Torque, Pressure (Ann and Int), Vibs, Temp

« M/L

- Bi-dirextional communication through high-speed
WDP tel§metry

N measurements
DatalLink

BlackStream

ASM
Datalink Datalink
- AN
N
BlackStream BlackStream BlackStream
ASM ASM EMS
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New Technologies
Automatic drilling control

Going from driller as an operator to managing the operations

):\§

TOP DRIVE

cent Application

....................................................................................

DRAWWORKS

MUD PUMP

Machine control

" AT
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TEAM
OBSERVES  CXPERTS
PROCESS e O

.............

Process

Control

Process control

Well

Construction

Process

Open



New Technologies

Introduction of “APPS” on the drillers contrc

Going from Nokia to iPhone type interface

Envelope Protection TrueDrill
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New Technologies
Multi-machine control

Automatic machine controlled connections and pipe handling

Currently in fine tuning phase

Expect significantly more consistent operations once fully fine tuned

Tripping - Slip to Stip Comnection Time )

Tripping - Slip 1o $iip Connection Time )

Sequence
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equinor

Block position (m)

POOH 10 3/4" Archer plug: MMC connection data: Block position / Hookload -Stands # 29-40 (1500 -
1000m MD

120

100

90

80

70

60

50

180 200

POS — POS POS —— POS 05— Stan BPOS BPOS POS
————51and#32-BPOS — 5tand#31-BPOS BPOS —— BPOS HKLD — HKLD —— HKLD HKLD
HKLD HKLD HKLD HKLD HKLD Stand#31-HKLD HKLD HKLD

Hookload (ton)




Digitilisation |

SAS
Alarms &tripping limits  —= PGSR Wil = l1lela]
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—> Alarms & tripping

- Automatic Control System (ACS) \ System) |
. . : : f [Hz] S
. Maintains ESPs within operationalconstraints (set target ACS _‘ﬁ& - Spefies
. production targets
|nta ke pressure) LV.P operator - Monitors operation
v
- Operates wellhead choke and ESP frequency for optimal o
operation, prolonging ESP life, maximising production and VSD e 1 T R e e e
cable z [%]
ene I’gy ma nageme nt downthrust
o ) P&T A\\%\k
- Proventechnology within Equinor s /. [ normal operation |
=1 et
. . . . AR
- Planto operate in ‘advisory mode’for circa.6 months prior I I \‘g\ =z V\\
to switching to automatic I peT Ny \5%?2 it
oy Vibr & T QQ \\.\I ("{‘St I
ESRt—" AR AN RN
- OPTION Py e
TJ P&T Howrat (8503
. . . . . = b e
- Enables costand energy optimisation by coordinating well ——
operations and process conditions e il
. . . opegfi‘;:r?atfgets = p?tf;:::?:n i
- Value based optimisation of production wrt.gas, water, S
power consumption \ \
—— OILEXPCORT

- Wellprocess capactties WELLS

Raises awareness on: i E‘\ / | e

- Dominating constraints &bottlenecks

11|
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Technology implementation status equinor ’

“S™-curve for Technology Adaption

Present
technology

D&W ops NeW
center &how
we work technology

Digitalwell planning

ADVANCEMENT

Rapid Declining _
Emergence development | improvement , Maturity

EFFORT -
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