Aarbakke Smart Factory — Digital LEAN

The learning factory
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Aarbakke AS

Proud History

First CNC plant

New plant - later expanded 7 Brgyt — Storage / material cutting / Assembly & Test
1918 1981 2003 2008 2019
1994 2006
ISO & API certified Acquired Bryne Mekanikk
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* Today certified according to 1SO 9001 (incl. NS-EN ISO 3834-2), ISO 14001, ISO 45001 (OHSAS 18001), API-7-1, Achilles, ATEX

AARBAKKE & PRIDE in everiy MOVE




Capabilities

* 40 years of CNC machining experience

 Over 50 CNC machines
« Mazak street

* Mastering a broad range of material specifications and dimensions

*  30,19” [Bmm] to @52”[1300mm] 238” [6000mm] in length
*  2500mm x 3000mm x 1800mm, 20 tons load capacity

»  Flexibility / back-up machines
*  Manufacturer of tooling
»  Special tooling

+ Pallet system and CNC automation & robotization

Capacity

*  Yearly machining capacity: 250 000 hours
* Yearly welding capacity: 55 000 hours
* Yearly production capacity: 360 000 hours
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Capabilities - Welding

+ High welding competence within
+ Cladding
» Buttering
* Pipe welding

» Certified according to most demanding procedural
standard, ISO 3834-2

* 10 Automatic welding machines
* incl. 4 Fronius 9000 ETR, Speedclad
* 2 robot machine
* 5 manual devices
* More than 260 welding procedures

 NDE level 2 & 3 personnel in-house

+ 20 tons of Inc 625 welding consumables annually

</
* Today certified according to ISO 9001 (incl. NS-EN ISO 3834-2),
1SO 14001, ISO 45001 (OHSAS 18001), API-7-1, Achilles, ATEX

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

This is to certify that the management system of

Aarbakke AS

Langmyra 1, 4344 Bryne, Norway
and the sites as mentioned in the appendix accompanying this certificate

has been found te conform to the Management System standards:
IS0 9001:2015 / NS-EN ISO 3834-2:2006

This certificate is valid for the following scope:

ing of i and products. Turning,

milling, long hole drill, dadding weld, butt weld, structure weld, NDT,
esting, CNC-tool

raw material supply, engineering.
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Subsea Intervention & Connection Products

Connection equipment is used to connect subsea pipelines and structures of a subsea infrastructure

" Subsea Infrastructure

i Connections between mai —
& flowline and jumpers/spools

& .'
Termipation
Head"
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Smartfactory — The Learning factory
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145r/min

31%

29°C

Or/min

0%

24°C

OO # %8

atle

COGNITE

-
Cortgraton
Myvacines
Tenpites
Mysioms
s

Fiss

Machine State

INCYCLE

Workorder Utilization

50.3%

606618-30

Production
AkerSolutionsAS,DivisionSUB
FeldeHenning

SLEEVELOCKING, 18-3/4-15MBBHC

ASBB18HS007227

Program

95500

Unit

onorie

Tool Number

12

Tool Suffix

A

Turn Load 04P

Turn Temp 2551 CELSIUS

Program Comment

10000110605-04-2

Mill Load 341 PERCENT

.

Mill Temp 2661 CELSIUS
e

(=3

Shift Utilization

37.9%

Shift Utilization 37.87 percent




Smart production
systems

The learning
factory

Digital lean

Pioneering
machining

(re-inventing machining)

Minimized carbon

footprint
manufacturing

25% Increased

efficiency
(50% utilization)

10% Increased

cutting speed
(19200hours)

20% Increased

value add
(prod value # hours, NOK)

Increased utilization
without tying up
additional capital

30% learning curve

gains on repeat
runs
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Development of the “Smart Factory” initiative

With roots back to 2003, implementation has accelerated in the last 24 months

First Steps ) Machine Connectivity ) ) Full-scale Launch ) Smart Factory Now
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First ad-hoc digitalisation
steps taken without
clear agenda

Selected by Mazak and Cisco for
Industry 4.0 pilot project
and the real journey starts

Stalling investment during
downturn, but significant mgmt.
time committed to shape plan

Aarbakke BoD approved new
investment plan and smart-
factory is launched widely

Significant results achieved and
tangible new initiatives planned
until 2022

Key New Partners/Software

systems

Monza

Milestones

v Installation of Mazak
Cyber Monitoring system

v’ Implementation of TDM
tool management

v’ Started Monza dev.

Key New Partners/Software

Mazak ],
MTomect CISCO.

Milestones

v' MT, a data protocol
connecting Mazak
machines, implemented

v’ Cisco tailors secure
machine network
connection

Key New Partners/Software
WinTool

Milestones

v’ Concept for full-scale
launch developed by
management

v TDM system replaced by
Wintool, more
lightweight and agile

Key New Partners/Software

MIERLIN
tempus

Milestones

v’ “Global Digital
Lighthouse” factory for
Sandvik tools

v’ 2rd dedicated FTE

v’ Cisco upgrades all
network equipment

Key New Partners/Software
T 1 ’
Cognite
Milestones

v Utilisation surpasses 42%
for the first time

v’ Refined/extended plan
approved by BoD

v’ 15 additional modules to
be in place by 2021
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We partner to win

+ Key strategic partnerships to compliment
Aarbakke’s deep expertise in machining
and operations

* Focuses competence and efforts on core
business

» Generates an ecosystem that creates
organic benefits through connections
between partners and technologies

* Too many digitalization programs end up

“Lost in translation” With our model we
avoid this

MAZAK COGNITE

Premier global machine Leading digital platform

tool OEM provider
AARBAKKE

100+ year old company

Deep expertise in advanced

machining

Significant digital ambitions SANDVIK

Top vendor of metal-
cutting solutions

CISCO

Secure, intelligent
network solutions
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INDUSTRY RECOGNITION OF AARBAKKE SMART FACTORY

Recognized by industry and partners for digital initiatives

Finalist for “Norges
Smarteste SAN DV"( PRESS
~ * Industribedrift” 2019 l aza E.

and 2020

Norwegian Society of Electrical- and Aarbakke is one of three partners in
. Sole co-development partner to o ..
Automatic Control awards N - Sandvik’s “Global Digital
Aarbakke its 2018 prize y Lighthouse” project

M [ Eo CoroPius AARBAKKE SMART FACTORY
s e = == Den smarte fabrikken logger alt den
gjor. Etter hvert skal den ta egne
beslutninger

Significant interest in the initiative
from press.

Aarbakke effektiviserer ved hjelp av datafangst.

“Aarbakke is in its own class in

digitalisation and automation in  Aarbakke is a “showcase” / Aarbakke has direct access to
our industry, proving that new factory for Mazak Sandvik’s R&D department
digital tools and a holistic digi'tal « Contributed to key software V/ Field testing of Sandvik tools
approach can allow Norwegian sSmooTH sSmooTH and software

\businesses to compete globally” mooTHeg SMOOTH @
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DIGITAL SOLUTIONS

Several Digital Solutions developed that have improved quality and productivity

Machine Machine Tooling Operator Auto welding Quality Sustainability  Remote
utilization servicing optimization application qualifications hotspots witnessing
10-15% increase 20-30% reduction 60% reduction 2-5% increase 80% reduction in 3rd 10% reduction Energy monitoring Remote witness of
Machine utilization Service cost tool inventory Machine utilization party qualifications in quality incidents and reporting welding and FAT, Live

and on demand
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COGNITE DATA FUSION
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CNC Infor - ERP Metro - Welding Wintool Energy Data Cobots
MTConnect Transactions Quality MQTT Database | | CNCs Retrofit MQTT
Transactions
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Use case: Digital twin

4> SMART FACTORY LIVE

FIND OBJECTS 2 LAYERS v TIMELINE

4= SMART FACTORY

FIND OBJECTS 3 LAYERS v TIMELINE @ 0 PAST v May 3, 2021 May 4, 2021 gﬁ e e o e — s May 3, 202110:55

F46 :1G500e - Dreistor m/rot. + long bore X

ASSET DETAILS TIMESERIES EVENTS
AssetUrl
http://172.30.200.69:5012

Current Customer

PETROLEUM TECHNOLOGY COMPANY

Current Part

4.5" SPM GUARD SECTION

Current State
INCYCLE

DefaultSchedule
3SK

Department
100

ResponsibilityArea
TEAM2

Shift
SHIFT 1(04:00 -12:00)

Today's Earnings

28034.0 NOK

Today's Utilization
85.7%

)
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se case: Machine moni

- Year @ Month

2021 zofiz

s

&

ustomer Machine name
O | SR © o

Overview

ESEY

Machine name

Utilization indicator

muhy]unjlllngscpmlﬂll)ec

[1%] Select date range ¥

Utilization indicator

Utilization indicator v

57,23%

Selection

Machine state duration (Utilization indicator)

Machine state ll POWER OFF W INCYCLE W MDICYCLE W ESTOP W ALARM B MANUALMODE M MDIMODE

556

388

Duration (hours)

288

Machine name, Machine state

FEEDHOLD

Me

IDLE

ion indicator

Work order - operation Customer

Part number

Selections

6.60%

PROGRAM STOP

58.60%

46,33%

Entire factory

166.66%

Overall state duration

INCYCLE
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Use case: Tooling intelligence

Work order Maching name Tool ID Tool name Time filter

[ Select date range ¥

Duration by WinTool Id

Duration by material group

| Material name
14890
550 ‘

g >

Material group W AISI 4140 TUBE | paest) M SUPER 135CR W INCE2: AISI316L L
W AISIA146/45BAR-8._ AISI426M TUBE W INCT18 W ALUMINIUM [ 4 WM
WinTool 1D Q Tool Description Q Q. Material Description Q. Material number Q ToolClass @ Machine Q Workorder @ Work order - operation Q

Mil Tangplunge 56mm 25 ISCAR - - - M 402 Fas - -

Mill Tangplunge 56mm 25 ISCAR PTCPN28162 AISI 410 8OD196.5 60132 402 Fas

Ins: 316 16mm HiFeed Cool Sandvik - - - FH111 -

Chamfermill 6x45° Sandvik HD9G7-6008-51 AISI420MTOD1778dD76.2 684176 D67 630452
m Chamfer 45772 Sandvik - - - Fi2 -
m Chamfer 45772 Sandvik 4518232085 F60
m Chamfer 45772 Sandvik 4518246584 INC718B0D130.7APIGACRA 602417 Fi21
m Chamfer 45”72 Sandvik 4518232085 F60 62308845
m Chamfer 4572 Sandvik 82866268 SUPER13%CRBOD228YO5KSI 683646 F12¢ 62969230

Filler Zeron 166X 2mm T 64798 616574 616574-120

2 Sandvik KOP6000178635
2 Sandvik - - -

m Chamfer 45

m Chamfer 45

FH55 - -
F65 629087 62988730

2 Sandvik - - -
2 Sandvik We2389141 4138T0D318:D260 662100
V125K

m Chamfer 45

m Chamfer

9 Sandik WARR 1966 AIST4120T ON437410367 3N 72408 £78408.70

o Chamfer

AARBAKKE ®

Week Date

W AsT426MBOD216. M AISI4139TOD31S. M AISI4146TOD2413.. M AISIdlesoDises M

AISI426MBODE76.2 M AISI426MTODI778.. M AISI4139TOD437xL. M AISI4145TOD216:.. M AISI4149B0De635. M

Duration (hh:mm:ss)
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Use case: Operator dash

-y’
COGNITE

Program Program Comment oday'sa
Dashboard 0311808 5068.0NOK

e C000717797-B-1

Templates

MyAlarms

Workorder Utilization Unit

n Shift Utilization
0006159 Grooving3-4mmIntLSL40Sandvik

DO B

Users.

0 292

193.5
Tool Number

102021
11

4758.60009765625

s Tool Suffix 1 Shift Utilization 24h
623455-30

; )
Production
WEATHERFORDNORGEA/S .
Turn Load % 2 : Mill Load %

LodeOlav

LockRing,RatchetWTSP16.000

Turn Temp 3.51 CELS Mill Temp

——

@ i Average Utilization last 90 days
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Use case: Service overview

= v | @ Machine Service overview

o (5 Lastadnours °

ALARMS

Machine Q Type  Q Subype Q  nativeSeverity Q nativeCode Q. Description Q startTime_slarm Q
we1” Warning LOGIC_PRO 50 310 FEILVED CHUCKSYSTEM 25112020 04:27:51
w081 (arning SYSTEM 25 131 MATING OVERRIDE SATTTIL 8 25112020 04:09:08
voe1 Warning SYSTEM 25 1164 HURTIGMATING SATTTIL @ 25112020 04:00:01
vos1 Warning SYSTEM 131 MATING OVERRIDE SATTTIL @ 25112020 04:07:07
w081 Warning SYSTEM 25 HURTIGMATING SATTTIL & 25112020 040702
w081 Warning SYSTEM 25 MATING OVERRIDE SATT TIL & 5112020 04:03:40
vos1 Warning SYSTEM 25 1104 HURTIGMATING SATTTIL @ 25112020 04:03:37
vos1 Warning SYSTEM 131 MATING OVERRIDE SATTTIL @ 25112620 03:55:43
vos1 Warning SYsTEM 25 HURTIGMATING SATTTIL 0 5112020035539
o8t Warning SYSTEM 25 HURTIGMATING SATT TIL 2511202003:55:33
vos1 Warning SYSTEM 25 131 MATING OVERRIDE SATTTIL & 25112020 03:44:31
vos1 Warning SYSTEM HURTIGMATING SATTTIL @ 25112020 03:44:27
w081 Warning SYsTEM 25 131 MATING OVERRIDE SATT TIL & 2511202003356
w081 Warning SYSTEM 25 1164 HURTIGMATING SATTTIL 8 25112020 03:28:39
vos1 Warning SYSTEM 25 1104 HURTIGMATING SATTTIL @ 2511202003
vos1 Warning SYSTEM 25 HURTIGMAT

NG SATTTIL® 25.11.2020 63

Warning sveTEm 25 a0

a1 Warning SYSTEM 25 1104 HURTIGMATING SATTTIL @ 2511202003:11:40

g1 Warning SYSTEM 25 131 MATING OVERRIDE SATTTIL & 25112020 03:10:12

X Filter on Native Code Alarm Type Occurrences

nativeCode  Q Count of nativeCode nativeSeverity  Q  description_alarm Q
1104 M 132 25 HURTIGMATING SATTTIL®
. 128 % 96 EKSTERN HINDRING AVAKSE
330 56 56 PALETTVEKSLING IKKE MULIG
= 101 a1 25 ENDEBEGRENSNING
= 131 38 MATING OVERRIDE SATTTIL
= 168 2 25 VEDLIKEHOLDSJEKK ADVARSEL
158 304 2 56 KJOLING AVSLATT!
181 337 10 56 MODUS BYTTE IKKE MULIG
428 12 25  STYRINGEN LAST (AUTO)
215 1101 12 25 INTERFERENS
e 237 1 25 MAGASIN DOER AAPE
154 10 25 NULLPRETUR
ULOVELIG(G68MODE)
129 ° 96 INTERN HINDRING AV AKSE
371 ° 56 BETMANGLER (SETUP SWITCH)
28 8 PROGRAMKONTROLL IKKE MULIG
259 7 50 SETUP BRYTEREIFEILSTILLING
. 334 5 56 FEILBETJENING VED AKSEBEVEG
. 1105 5 KALKULERER SIKKERHETS VERN

Data Analysis Story "2 # Edit | Machine Service Overview (3 v | < >

Selections Mo Insights

AARBAKKE ®

Machine Filter

Last 24 hours. Last 48 hours. Last Week All Times
Alarms Per Machine
Alarm Type Wl Fauit Ml Warning
F118

PSS

2

voze

€101

2

2

ver2
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Use case:Quali

CNC1 - GMP CURRENT DEVIATIONS TOTAL SCORE: 45
® ZONES @ ASSETS

[ ALL ASSETS ‘ ‘ ‘ ‘
M38 M33 M08 M21 M29

DEVIATION CATEGORY

Awik internt M21. Def. av verkiay / nullpunktieil Lengde il innvendig plan er feil PETROLEUM TECHNOLOGY COMPANY 632191
Awvik internt MO8, Utslittiodelagt verkiey ©39,57 er over toleranse PETROLEUM TECHNOLOGY COMPANY 632848
Leverandsroppdaget avwik — maskinering M29. Ikke overflatefinish i hht. produksjonsunderiag Del maskinert for stor fer honing Vetco Gray Scandinavia AS 628767
Awik internt M33. Feil pa gjenger Sperringer pa M297x1.5 VEATHERFORD NORGE A/S 632426

Avvik internt M38. Programmeringsfeil CNC, nytt program Er maskinert 6 hull i stedet for 5 WEATHERFORD NORGE A/S 628518
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Use case:Weld logging and document generator

88 Welding / Welding Dashboard ¢ «$

AMPERAGE AND TORCH VOLTAGE

Welding Documentation

Machine: W120

= AVERAGE wm GROUNI

20/04/2021

WELD SPEED A T T > hoattam of - 4

Welding Diam. Ga? . Gas .. Current Voltage L\'?ld un q TEavel uire I:Ieat Step
Pass Index Mathiad k [mm] shieldin [L/min] Polarity [A] [V] Time length Speed Feed input [mm]
N g - [sec] [mm] [mm/min] [m/min] [k3/mm] N
1 A 141 mech 1 1.14 2”20” 19 DC- 200 12 12 48 249 1.9 0.58 )
A
2 A 141 mech 1 1.14 JEM 19 DC- 200 12 11 45 249 2 @.528 o
A
3 A 141 mech 1 1.14 argm 19 DC- 200 12.1 12 48 249 2 0.58 3.4
4 A 141 mech 1 1.14 irgon 19 DC- 200 10.9 1 4 246 1.9 0.52 3.1

, _ =
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Use case: Emission control and energy monitoring

[iz] Select date range ¥ Team Machine name WO number Customer Part number
Consumed Energy
Workorder @ Machine name Q  Partname Q. Partnumber Q Quantity Q Customer Q Energy consumption (kwH) Aarbakke
Totals 368,58
F118 LOCKRING, WELDMENT / MACH KOP6808158636 2 12015-FMCKongsberg Subsea as 138,61
F118 LOCK RING, WELDMENT / MACH KOP&08@8158636 2 12015-FMCKongsberg Subsea as 131,64
LOCKRING, WELDMENT / MACH KOPGBE@158636 2 12015-FMC Kongsberg

300,50 kW/h

Average CB82 emission per part

B, 15

€02 Emissions

9t A

United States Europe

300,580kW/h Emission equivalent
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LEAN example, inspection sheet

Q

Balloon

ﬁ-

Sequence

(]

Sequence

001

Sequence

001

Sequence

Sequence

001

Sequence

001

Matching balloon

Nominal Machining Dim
344 mm 344.05 mm

Value Tool

1"-8 UNC-2B

Value

2741 mm

Value

273,1mm 273.15mm

Value Tool

Tolerance

+0,805/+0,043

Hide completed )

Frequency Coating Progress

All 50 ym 02

+0.805
+0.043

Page: 2 Section: C.2

@344

First Article

Page: 2 Section: D.3
First Article

Comment: (2x)

1" - 8 UNC-2B

Page: 2 Section: A4

First Article

288 2

Page: 2 Section: A6

First Article

+0.1]
@214

Page: 2 Section: C.6

First Article

Page: 2 Section: C.7

Rows perpage: 50 v  1870f37

630388 50

WORK ORDER  OPERATION

Not Completed

Sequences
Sequence

All

Schemas

DU600431096 - A *

COMPLETE

Links

Existing Links
There are no links

Link Candidates

There are no candidates
Tools

COPY TOOLS
Comment

Schema comment

2 ENG 0321
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Remote witness: FAT, pressure testing and welding

LIVE TS VALUES
I'c

score
—
’ 500 o=
o I
—! o =
0945 0950 0955 1000 1005 1010 1015 1020
ATE I
, WV | E—
2000 2100 2200 2300 805 0100 0200 0300 0400 0500 0500 0700 0800 08,00 000
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Summary

« LEAN and GREEN is our goal
» Always improve

» Keep cost under control

* Reduce waste and emission

 How:

« Establish culture for change
« Embed LEAN into processes
* Involve and listen
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AARBAKKE
SMART FACTORY
AS A SERVICE
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