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Exebenus supporis digitalization and standardization

EXEBENUS

Lessons learned & best practices P PULSE Real-time data

Automatic reporting

CONTINUOUS & DYNAMIC UPDATES OF
WELL PLANNING INSTRUCTIONS AND INSIGHTS OPERATIONS & AUTOMATION

Prepare drilling program o Manual or automatic tracking
and automatic execution
Digital Standing Instruction for Driller
v/ INCREASE QUALITY v/ REDUCE HUMAN ERROR v/ REDUCE DOWNTIME v/ ENABLE AUTOMATION

Exebenus Pulse 31 May 2021 4



Safe operation
window &

parameter.

Procedure \
templates

H 12.1 Circulate (rig pumps) At section TD s Fdit Text
CTiViTieS 2 10- Drill Ream H At Section TD, pump 15 m3 Hi-vis and circulat
A B e hole clean (min 3 x BU) with 3800 LPM and r
11, Dril il 3 | Ineressefowrate(riepumps) To flawrate value 2500 L | eeiprocate string with 120 RPM

Exebenus Pulse

Procedure » 17.5in Drilling String

Procedure

Pre-operation

> 1. Pre-job safety meeting Pre-job safety meet... 2

> 2. Activate Function Test PBL sub s

> 3. Make up BHA Make up and run in hole

> 7. Runinhole Runin hole

> 8. Circulate Wash down H

> 9. Drill out Drill Qut

Gullfaks DemoDrilling JKDrill SEIES

~ 11. Drill Drill

@ Planned duration: 1d15h 30 min00's

11.1 Drill » Add Text

Flowrate

CHANGE STATUS

Expand all

WOB

AVE BACK

Hide empt

Ol 1 oms| =] as ws|-]soowe| [0 () ¢

RISK Directional drilling

® :
Expect stringer intervals throughout dril
ling this section.

Mitigation: Reduce WOB to max 10 tonne.

Severity ®

oe

* Pump 7.5 m3 Hi-VVis on-the-ly for every joint drilled or as required.

~12. Circulate Circulate Hole Clean
@ Planned duration: 02h30min00s

rpm BEST PRACTICE Directional drilling .
> 4. Shallow test Shallow hole test E SitMD Pump 7.5 m3 Hi-Vis on-the-fly for every joint d :
it rilled or as required.
> 5. Runin hole Runin hole H
# Edit Notes.
> 6, lip and cut Perform slip & cut : T

o (7 wml-[om] D@

12.2 Reciprocate and ratate

> 13. Pull sut of hole Pull out of hole

Keep flowrate steady (rig pumps) For time

Lessons learned

11.1 Drill Tl | 50 min
. ) . LESSON LEARNED Hydraulics .
~ 12. Circulate Circulate Hole Clean N Until volume | 10 m3 | H
L Estimated dynamic loss rate from previous wel
12.1 Circulate {rig pumps) ] Reduce flowrate [rig pumps) To flowrate value | 2400 Umin 15: 1000 [ph.

CHECK DRILLER

Mitigation: Consider adding LCM if increase in trend
Mudenginger to b on alert.

Equipment

Roles & privileges

31 May 2021 5



Exebenus Pulse value proposition

Planning Operation Knowledge loop

Improving quality and Avoiding human errors Capturing best
consistency of by real-fime practice knowledge
procedures notifications when and promote reuse
deviating from plan
Less effort to produce Performance analysis
procedures Real-time
performance analysis

Estimated cost reduction per well: 10-15%
Estimated cost savings in engineering phase: ?

Exebenus Pulse 31 May 2021



Know why you
deviate from plan



Exebenus Pulse setup

2. Runin hole Run w»;;]i Pl

Completion
Lesson Learned added in operation

2.1 Make up TCP gun assembly for B lower perforation. @

The safety clamp did not fasten properly to the TCP guns,
5 START 31-7-201% 23:34:30 END 1-8-201% 24-03:20 ACTUAL TIME 0Od 00:28:43s

862 m
@)

2.2 Flow check - static well prior TIH. @

START 1-8-201% 24:07:03 END 1-8-201% 24:74:00 ACTUAL TIME 0d 00:146:50s

@mt'me - 20 min 17 min @
864 m
|

1=Planned time 2= Start, end and idle time 3=Actual time 4=Task nofifications
5=0n plan validation é6=Deviation from plan notification 7=0Operational lessons learned

Exebenus Pulse 31 May 2021



Demo A - Demo Field

OVERVIEW PROCEDURE WELLBORE STRING Datalogs v

Pre-operation 1. Run in hole Run in hole

. PLANNED TIME START ACTUAL TIME
» Operation o \ 23-11-2019 ACTIVITY 0d 00:07:30s

1. Run in hole Run in hole 11 Tl'ip in gl
¥ viechanica
Risk Loca
2. Make up Make up Liner hanger assembly
Closely monitor hookload and utilize AHC as the 11-7/8" shoe passes
through the following: -BOP and wellhead -16.15" seal assembly /
3. Make up Verify that liner hanger is connected to string hanger

START 23-11-2019 07:01:16 END ACTUALTIME 0Od 00:07:32s

casing

. Mitigation:
4. Run in hole Run in hole Running speed 0.3 m/s s BOP and
s wellhead 16.15" seal assembly / casing hanger
i Bit MD git ML 1200 m — 1590 m _ _
Post-operation Severity p oLEbilty sewe e

Details

ASSISTANT DRILLER li‘

Check Local

SYSTEM SUB-ACTIVITY

Check torque on 1st 5 doubles. If no movement, spot check every 10th
double

connection 23-11-201907:01:16 23-11-2019 07-01:54 .
connection 23-11-2019 07:02:38 3-11-201907:05:10
lowerstring 23-11-2019 07:05:24 23-11-2019 07:06:46
connection 23-11-2019 07:06:54 23-11-2019 07-08:00

lowerstring 23-11-201907:08:36

MNotes

Mske-up and Torgue Guidelines:

Currently active sub-activity : Trip in
@ Mext:Change handling equipment

Tripping In 11 7/8" liner



Follow your plan
automatically frack &
validate activities as

they occur




4.5 in P&A Perforate and cement - Demo P&A - Demo Field - Demo]Ktestwfile8 arprovep CHANGE STATUS

OVERVIEW PROCEDURE WELLBORE STRING Datalogs v 4

Pre-operation 1. Meeting Pre-job safety meeting

v Operation

1. Meeting Pre-job safety meeting 1.1 Pre-job safety meeting Hold JSA to cover running TCP assembly. Document on IADC Negf

o
Risk Standard
2. Run in hole Run in hole
Ensure good communication between all involved
3. Prepare Prepare Mitigation: Test radio communication prior new main operations

Severity L] Probability eeee e
4. Pressure test Pressure test surface lines

5. Circulate Circulate TOOLPUSHER D

Check Standard

All personnel involved in the operation to be present and understand
their task related to the ongoing operation. Plan work and communicate.

2. Runin hole Run in hole

PLANNED TIME

2.1 Make up TCP gun assembly for B lower perforation. ASSISTANT DRILLER

Check Local

Check for falling objects in Derrick prior tripping

Currently active sub-activity : Pre-job safety meeting ENABLE SKIP MODE >>
(_} Next:Make up

kebenus AS

RIH with TCP gun assembly, pressure test flowhead



RIH with TCP gun assembly, pressure test

Time and depth log U

3.3 Close

3.4 Pressure up - cement pu...

4. Pressure test surface lines

4.1 Pressure - cement pump

5. Circulate (1 -8-2019 02:31:55

Exebenus Pulse

1-8-2019 02:22:25

31 May 2021



Real-tfime predictive situational awareness




A
Machine learning business value I‘
Stuck pipe is a key cost driver for the industry

Stuck pipe is a major cause of NPT with an estimated indusiry
cost exceeding $580 Mill USD per year for the indusiry

- Stuck pipe mainly results from differential sticking (25 %), packed hole (42 %) or
jommed pipe (20 %)

- Stuck pipe occurs predominantly during tripping/reaming (56 %), while drill string is
stationary (30 %), and during steady drilling operations(14 %)”

- Early alerts allow the rig crew to implement corrective action before getting stuck
and avoid the stuck pipe

Introduction to Exebenus 31 May 2021 14



b |
Exebenus Current ML D
For offset analysis and real-time predictions

- 'One Problem — One Model’ - No human interaction required
- Vendor neutral plug & play — easy to interpret - Forreal-time operation center engineers and
additional log in WITSML viewer datfa analysts
'J_L"‘\
DECISION SUPPORT \%

REAL-TIME VIEWER IN RTOC

REAL-TIME

> WITSML

HISTORICAL DATA

E=p
OFFSET ANALYSIS (

—
—

EXEBENUS WITSML >
CURRENT ML

Exebenus Current ML 31 May 2021 15
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Taking advantage of
existing investments

EXEBENUS
P CURRENT ML

WITSML
data base

o
o
-
o
-

o
o
-
o
-
o
o
-
.
o
o
kS

-
o
-
0
o
0
o
-

RIG SITE REAL-TIME

Communication OPERATION CENTER

protocol

Introduction to Exebenus 31 May 2021 17



Agents’ predictive warnings and lead times

STUCK PIPE ML AGENT

Differential sticking (DS)

Wellbore geometry (WG)

Hole cleaning (HC)

Infroduction to Exebenus

PREDICTIVE TIME

Up to four hours ahead

Up to four hours ahead

Up to one hour ahead

INPUT DATA

Time, bit depth, hole depth, hookload, flow rate,
RPM, block position

Time, bit depth, hole depth, hookload, flow rate,
RPM, trajectory, block position

Time, bit depth, hole depth, hookload, flow rate,
RPM, trajectory, mud density in, ROP, stand-pipe
pressure

31 May 2021 18



« Browse for wellbore on WITSML
server

- Select wellbore
- Select Agents to run

- Auto curve mappings & config
- check

- Start agents — runs throughout
wellbore

- Run multiple wellbores in
parallel

Introduction to Exebenus 31 May 2021 19



BXX T1roffic lights dashboard

My Wells SiteCom RTI MyAgents Global.
Active:G+ Demo_kuk ! 1/ Demo_kuk k v l Show: | Al w |(752) Filter by: | [All] ~| A ~
H Status Well // Wellbore /f Rig Exebenus Current ML Status Country Field Last changed Creation date L]
Demo_Well111 // Demo_Well111 [ ] No data Ho data 12/27/2019 4:43:12 AM 12/27/2019 4:43:12 AM
Demo_well18 // Demo_well18 [ ] No data Ho data 12{18/2019 9:27:00 AM 12/18/2019 9:27:00 AM
demo12 // demol2 @) No data Ho data 2/24/2020 6:40:22 AM 2/24/2020 6:40:22 AM
Demo1812 // Demo1812 [ ] No data No data 12/18/2019 12:14:29 PM 12/18/2019 12:14:29 PM
Demo2Kukusan // Demo2KukusanWB [ No data No data 12/26/2019 7:13:16 AM 12/26/2019 7:13:16 AM
demo2sh /[ demo2sh . Ho data Mo data 1/9/2020 6:42:47 AM 1/9/2020 6:42:47 AM
Demo3 // Demo3 [ ] No data o data 12/27{2019 11:02:06 AM 12/27/2019 11:02:06 AM
demo3sh // demo3sh [ ] Ho data No data 1/10/2020 8:29:36 AM 1/10/2020 8:29:36 AM
Denlonn" "f Denlonn“ . Tr;ncpk 1 - fa lnd-;x [ ML Status Track3 S Tnu‘k;" o ';r;.‘;-kﬁ Track7
. Time Drill ahead!| SPP Stick Slip Level Rotary Speed (surf_. SPM1
DemoDrilling // DemoD g o = o4 m/h) o 2hours Warning 2425 pei) 200f0 (unidess) 10f0 {rprm) 1000 ) 200 g
. e Block Height 28/1/2020' Flowin Turbine RPM Lateral Vibration P Mud Weight Out
DemoDrilling_QA // DemoDrilling_QA 152 08 m) 3572 1650.7 galUs/min) 10ofo  pm) 3000 {unitiess) 10, o ool (1041 ppg) ul°
WOB urface RPM Axial Vibration Sev. = Mud tin
DemoDrilling_QAR // DemoDrilling_QAR [ ] j @wibm) 100) 3 w20 o 1 fo mnmes 0" wise ootehdiusted i 103 B oo "
Hookioad (avg) Torque ARC Ann ECD
DemoDrilling_real // DemoDrilling_real . y 116206 Kibm) 000 ‘ (98 kreion = 0 o W) . T
CementPump Pressure —~
DemoDrillinglsec // DemoDrilling1sec o © pei) 5060 depitless] i 500 1500 3500 4500
demoshalini // demoshalini [ poats e B E A 9496 i §
o120 2021 ¢ z 3
DemoWell // DemoWell o ; i 3
%6144 2036.4] Frory { {
DemoWell01 // Wellbore A . 2035} 3 : %
DemoWell01 // Wellbore B [ ] - S s ! { 3
2040 3 Hi Vision surface | ‘J
DemoWell01 // Wellbore C [ ] 131000 3 ! H 3
2018.4 i { { 2
DemoWell01 // Wellbore D woisa| | rssoe ! { >
DemoWell01 // Wellbore E // Rig01 [ ] Faly | t 3
1990.8| 13:30:00 ¥ 1 H
DemoWell02 // Wellbore A o — | ;
. 3:40:00 b 2
DemoWell02 // Wellbore B // Rig02 (] o | { %
1964.8| Pump OOH Std #60 } E
DemoWell02 // Wellbore B 1 @] 135000 { 3
< 1963.8 § 2
{ 2
1962.1} 14:00:00 , & > E
o1 104 1956 t ]
1 2
'614.4 1945.1 e g %
1614.1 1933.3] e =3 !suéampzmps t-\ "
1934.2] e | 3814
14:30:00
143444

Introduction to Exebenus 31 May 2021 20



Customer
engagement

levels

Demo

The purpose of a live
demo is to show case
and discuss some of
the key capabilities of
Exebenus Current ML
agents in interaction
with you.

O1

Pilot

Perform live tests on
processes and
capabilities of
Exebenus Current ML
agents on your own
live data. We will
provide introduction
training for selected
users.

03

Implementation
During a few weeks
Exebenus Current ML
Agents is setup and
integrated with your
company'’'s standards and
processes.

04

31 May 2021 21



EXEBENUS

Thank youl!

Mats Hermansen Shuhei (Sean) Oda Siddharth Setia

mats@exebenus.com shuhei.oda@sumitomo.com siddharth.sefic@sumitomo.com

EXEBENUS | www.exebenus.com
SUBSCRIBE TO OUR PODCAST -




