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KONGSBERG

« Kongsberg Maritime Subsea (KMS)

o Strategic initiatives of KMS

« SmartChain project

» Supply Chain Execution System (Supply chain MES)

« Wrapping up and key lessons learned from the SmartChain project

SINTEF
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EXTREME PERFORMANCE UNDER EXTREME CONDITIONS

Strong Culture for Product and Technology Innovation
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KONGSBERG

Erik Werenskiold, 1§




Strategy

Product Disruption
» Software defined products
» Standard platforms

* Lower weight, size, power
consumption

* Lower price

KONGSBERG PROPRIETARY - See Statement of Proprietary Information

KONGSBERG

Industry 4.0 Solutions and Digital Disruption

Lean * New Services, business models, customers
and partnerships.

Digitization, automation
» Internet ot things. Open ecosystems.

Modern supply chain



Supply Chain Energy

45 000 components
13 000 components
at KM Subsea
warehouse

600 Suppliers




KMS Supply Chain Strategy Goal:

Operational Excellence / Execute on Q-C-D -S

€D Digital Supply Chain
€) The KONGSBERG Way |

Kl Strategic Sourcing

S

Operational Excellence

7 Innovation Culture

CP Learning Organization

WORLD CLASS - through people, technology and dedication




The KONGSBERG Way:
Corporate Lean Programme at KM Subsea

KONGSBERG

“Continuous improvement is of the utmost i

oy £ = . 7 L. a0 = e ; -
in thr ' we will be d as a leading lean

organisation

Bjern Jalving, October 2014

KONGSBERG PROPRIETARY - See Statement of Proprietary Information 1/19/2022 8



Building culture for continuous improvements

Supply Chain — KM Subsea

o Supply Chain Development Program

Lean Implementation — Supply Chain é

Sourcing The Kongsberg Way é

@ Product & Process Improvement Team é
@ Hoshin Kanri (Target Break Down - Goals) 6

e Problems & Improvements (P&l System)

t@ CAPA Team Suppliers (8D A3) é
€®) CAPA Team Subsea Horten (8D A3) 6

o Kaizen Program (Lean Boards)
Employee Kaizen (L1)

@ Department Kaizen (L2)

Supply Chain Kaizen (L3)

o Research Innovation Projects

SoundChain & SmartChain (NFR) 0

@ Supplier Development Program (IN) 6

B Lean Mgmt & EuroLEAN+ (NTNU/Sintef)é

b

KONGSBERG



Network for Supplier Innovation

Supplier’s

Poswo' @ ko

= FossTecH Flatnes Elektro-Mek AS

Financial supported by

;g"-.. :“\g\ Norwegian Centres of Expertise 1 it
:" ..;'. NCE Systems Engineering l q m novasjon KONGSBERG
'.'.:..,-,' Kongsberg o r g e

Project owner

RS re Research Institute - Communication consultans - Lean consultans

HSN =i @NTNU | coorsact | | SINTEF Raufoss

KONGSBERG




Implementation
of the lean
philosophy

Integrated
Product
Development

Learning

Culture

X

e

A —
2

KONGSBERG

Implementation
KM - Supplier

Quality Manual

«f P
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Innovation & Learning for KM Subsea Supply Chain &

KONGSBERG

2014 2015 2016 2017 2018 2019 2020

sSOoOUN_J HAaIN SmartfChain

AEER

Lean Implementation Process Technology & Stability Digitalization & Automation Product Standardization

KONGSBERG PROPRIETARY - See Statement of Proprietary Information 19.01.2022 WORLD CLASS - through people, technology and dedication Page 12



SmartChain Goal %

Increase Market Share in  «onassera
medium segment and

support a high gross

margin in both segments.
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Smart g Chain 3

KONGSBERG

* NFR/BIA project
* Total project cost 38 mill. NOK
— KM Subsea
— Norautron
— Oswo
— Virinco
— Sintef Teknologi og Samfunn
— Sintef Raufoss Manufacturing

 Financial funding from The Research Concil of Norway: 13,3 mill. NOK.

 Timeframe 2017 - 2020

1/19/2022
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SmartChain - WP1, WP2, WP3 and WP4 &

KONGSBERG

Hovedaktiviteter Innovasjoner Effekter

1
DMI1 - H1: | Konsept for i
Automatiserings- og | automatiserings- og :
i i

i i

Verdensledende verdikjede for
havromsakustikk og -robotikk

digitaliseringsstrategi digitaliseringsprosesser

Pt T T B
2 DM2 — H2: | Nye metoder for effektiv ]
Automatiserte i produksjon av volum- og | ]
pl'ﬂd“ijﬂ]]SS}'StEmEl' DMS — HS: E premiumprndukter E 2,1 mrd. N{?h i ekt omsetning for nye
Demonstrator ) | volumprodukter
for fremtidens [ r-—----------------m-ommomooe- g
23 mill. C i ; ;
3DB‘I3 — H3: Integrert verdikjede Metodikk for integrert mill ];{I;:]I;t;l;;l:::;t;;u;nader o2

produktdesign for

1

1

1

produktutvikling i E

1

automatisk montasje !
1

S BTG 96 mill. NOK i ekt omsetning fra nye

forretningsomrader per ar

System for
sanntidsovervaking og
lean styring av
verdikjeden

4 DM4 - H4:Lean
Supply Chain i

1

i Sikring av dagens omsetning pa 800
! mill. NOK per ar for KMS og

E kjerneleveranderer

1

Execution System




Project Structure: Project Organization

<

_Kjell Gjestad

I-’roject Owner

Viorten Onshuus

(Sintef)

rksson

Steering Group

KONGSBERG



WP1 — Automation and Digitalization Strateqy

Strategy Building Blocks: Lean & Industry 4.0 are not
mutually exclusive. They can be seamlessly integrated
with each other for a successful production
management.

KONGSBERG



First Lean then Diqitize

* Research found that non-technical factors collectively far overshadowed

technology issues as the biggest challenges in digital transformation.!

15% MON-TECHNICAL FACTORS

Resclving technical issues in
implementing/ integrating
digital technologies with
existing technical infrastructure

Realigning the organization to make
the best use of digital technologies

Reengineering business processes
1o accommodate/capitalize on digital
technologies

Managing the deployment
of digital technologies
Developing the necessary skills for
using digital technologies effectively

() SINTEF

19.01.2022 WORLD CLASS - through people, technology and dedication Page 18



The Lean-MES framework

17 main challenges in 6 main areas MES: 13 main functionalities for LM

Continuwous improvement (kaizen)

Lack of communication and share

Limited resources and knowledge

Flow efficiency

Tracking of product

Errors in inventory counting

Waste identification

Complex production scheduling

SMED

Setup time reduction

Operation identification and standardization

Total Productive Maintenance (TPM)

Control of machines breakdown

Management of maintenance activities

Education and training

Total Quality Management (TOM)

Monitoring of process parameters

Monitoring of testing tools

Support operator in defect identification

Automatic stop in case of defect / early detection

Customer focis

Standardize and customised services

Checking of customers’ order status

UNIVERSITA | Dipartimento
DEGLI STUDI di Ingegneria Gestionale,
DI BERGAMO dell'informazione e della Produzione

T *

(Perico, Arica, Powell, Gaiardelli, 2019)

MES functionalities

Real time data collection

PDCA Analysis

Real-time product monitoring

Inventory tracking

Real-time process monitoring

Advanced production planning

Setup planning

Automatic machine setup

KPIs calculation and analysis

Autonomous maintenance

Process control

Quality data collection & analysis

Defect traceability

SINTEF



14.0 Automatisation & Digitalization strategy components

KONGSBERG

Horizontal and vertical system integration

Big data and

: Simulation
analytics

The Industrial Internet of
Things

The Cloud

Software

Cyber-security

Hardware

Organization and process b\_

J




WP2 — Automated and flexible production systems
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WP3- Integrated product design for automated production line

Process Flow for APQP KONGSBERG
Prepare for Plan and Define Product Process Produ Feedback,
APQP = Program > ign af Design and Process Assessment &

Development Validation Corrective Action

+ Organize the Team || * Voice of the « Design Goals * Design Failure Mode * Packaging Standards + Production Trial Ru * Reduced Varation
Customer and Effects Analysis
+ Define the Scope * Reliabiity and (DFMEA) * Produd/Process Quallty || « Measurement » Customer
« Establish Team-to- ;mﬁm Quality Goals ﬁ;gnqu — System Review Systems Evaluation Safisfaction
Tﬂm Staieg}r 9 . F'fehmmary B’ Uf A,S-'Em'lahi’y' b . F'ICIC:ESS Fh'l'l' Charl W Pre"minaw Pru,cgss W Dﬁm-y-and
Communication ProdProcess Material - el Veiiaesice + Floor Plan Layout Capability Study Service
*TF'mmde Core Tools Sy ;F‘reh&mry Pro « Design Reviews « Characteristics Matrix * Production Part
raning S low Chart « Prototype Build - i R Approval
+ Imvolve Customers = mr:o&ss « Preliminary Listing Control Plan an?;;:tsaiﬁaﬁrsis o + Production Validation
and Suppliers A of Special Product * Enginearing Drawings (PFMEA) Testing
. * Product Reliability and Process + Enginearing .
Sm:;z:n Studies Charackristics Specifications + Pre-Launch Control Packaging Evahiafion
Engineering + Customer Inputs + Product Assurance * Material Spaciicatians - * Production Control
Develop Control Plan * Drawing and + Process Instructons Plan
. Spacification Changes
. + Quality Plannin
Plan Format *SMW?BW*L + New Equipment, Toaiing AMTI."EPT:M - Sagn-D# and ’
uppar it nalysis Plan

+ Decide on Concem " Ix ﬁﬁ“;ﬁ Managament Supghrt
Resolution o * Preliminary Process

. ial Product and HH
+ Develop Product =%, Wy Capability Study Plan
Quality Timing Plan + Gaghe/Testing « Packaging

Equi Requiramants Spedfications

« Taam Fajhility .

o, Management Suppart

Managemant Sulygort
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SmartChain - WP1, WP2, WP3 and WP4 &

KONGSBERG

Hovedaktiviteter Innovasjoner Effekter

1
DMI1 - H1: | Konsept for i
Automatiserings- og | automatiserings- og :
i i

i i

Verdensledende verdikjede for
havromsakustikk og -robotikk

digitaliseringsstrategi digitaliseringsprosesser

Pt T T B
2 DM2 — H2: | Nye metoder for effektiv ]
Automatiserte i produksjon av volum- og | ]
pl'ﬂd“ijﬂ]]SS}'StEmEl' DMS — HS: E premiumprndukter E 2,1 mrd. N{?h i ekt omsetning for nye
Demonstrator ) | volumprodukter
for fremtidens [ r-—----------------m-ommomooe- g
23 mill. C i ; ;
3DB‘I3 — H3: Integrert verdikjede Metodikk for integrert mill ];{I;:]I;t;l;;l:::;t;;u;nader o2

produktdesign for

1

1

1

produktutvikling i E

1

automatisk montasje !
1

S BTG 96 mill. NOK i ekt omsetning fra nye

forretningsomrader per ar

System for
sanntidsovervaking og
lean styring av
verdikjeden

4 DM4 - H4: Lean
Supply Chain i

1

i Sikring av dagens omsetning pa 800
! mill. NOK per ar for KMS og

E kjerneleveranderer

1

Execution System




10.

11.

12.

MES. Improved online status for Production-, Material-
& Process status master data. Improved Planning &
Control.

Quality monitoring & Traceability (As Built) .
Traceability to all test results for complete networks. A
Digital Twin .

Supply Chain KPI Cockpit. Online KPI's , targets,
and history record for Planning, Procurement,
Logistics & Production

MES-Machine integration. Machine communication
for automatic machine setup and process monitoring
(OT)

Machine & Transport automation. Automation to
handle increased volume- & cost targets
Improved OEE — Availability, Quality, Performance

EDI- Orders. Automated order & Shipment process.

Cloud Supplier Portal. Product Specification &
Supplier Comm. EDI supplier order will trigger
availability to critical production programs &
documentation in a safe way by an integrated cloud
service.

MES-APS. An integrated MES-APS system will
optimize scheduling by taking care of both Flow
efficiency, Customer Demands, Capacity, Material &
Online Status

Supplier Quality monitoring + Service traceability.
A Cloud interface will secure full traceability &
interface to agreed as built structures & test results.
Increased use of WATS

Al Quality support. As built structures & test results
imported to Cloud Solution will realize advanced big
data & Al analyzes for internal quality improvement.

Forecast — Wave 2. Implement model to use
historical data to automate Forecasts to reduce time
and improve forecast.

IBP/SOP. Integration & Simulations of several
functions in a business or government entity to
maximize financial value

Strategic Supplie
Finance

Project
L 4
PLM/PDM

Procurement Planning i Sales
Lo Prod./Ass. ‘ Out. logistics
Stock [/

Manufacturing Operations & Control (MES)
Product / Matenal / Process

e

sberg Maritime Subsea

Finance

Project

PLM/PDM

Fﬁ

Planning oales

Logisticse Il Prod /Ass. Il Out logistics

Stock

KM Subsea Manufacturing Operations & Control (MES)
Prod uct / Matenal i Process

Jswoisno pug




Digital Supply Chain — Full picture

Digital Supply

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information

TARGETS:

* Improved delivery
performance

* Improved product
quality

* Reduced COGS

* Reduced WIP

Common KM initiatives KM-IIP

KM Subsea initiatives



Overall project plan for WP4 and MES

Duration ,, Work

0 Task ., |TaskName v
Mode
0 D~ Generic plan - workpackages 390
! E Agree on main WP4 deliverables 204
2 E Deliverables - Review Reference tzam 5d
i E Solutions overview - screening/market research 604
4 E Requirements and process raview 60d
5§ B Requirements review Reference team 5d
6 2 Fit Gap and Solution Blugprint 60d
7 % Architechture Assessment/Evaluation f0d
§ E Scoping assessment 60d
E E Proof of Concept 60d
10 2 Business Case f0d
i E Solution Proposal Generation 60d
12 ? Solutian review - Reference team 1od
KONGSBERG PROPRIETARY - See Statement of Proprietary Information 19.01.2022

4725h
180h
0h
40h
40h
25h
0h
540h
40h
540h
540h
40h
Oh

, Baseline Cost

kr 3731 624,96
kr 160 500,00
kr0,00
kr481500,00
kr0,00

kr 200625,00
kr 481500,00
kr 481.500,00
kr481500,00
kr 481500,00
kr 481500,00
kr 481500,00
kr 0,00

¥

3rd Quarter

KONGSBERG

dthQuarter  [1stQuarter  |2nd Quarter |3rd Quarter  |4thQuarter  |1stQuarter |2nd Quarter |3rd Quarter | 4th Quarter

Jul | Aug [ Sep | Oct | Nov | Dec | Jan | Feb [Mar| Apr [May| lun | Jul | Aug | Sep | Oct | Nov/| Dec | Jan | Feb [Mar| Apr [May| Jun | Jul | Aug | Sep | Oct | Nov| Dec

v

v
Emrah; Gunnar;Hans Jargen;Kjell;Knut Robert;Stian ‘

Emrah; Gunnar;Hans Jargen;Kjell:Knut Robert;Stian

Emrah;Gunnar;Hans Jgrgen;Kjell:Knut Robert; Stian

Emrah;Gunnar;Hans Jorgen;Kiell;Knut Rohert;Stiaﬁ

Emrah;Gunnar;Hans Iﬁrgen;Kjéll;Knut Robert;Stian

Emrah; Gunnar;Hans Iﬁrgen;l(jéll;l(nut Robert;Stian

Emrah;Gunnar;H}:ns Iprgen;Kjell:Knut Robert;Stian
Emrah;Gunnar;H%ns Igrgen;Kjell:Knut Robert;Stian
Emrah;ﬁunnar;Hans Igrgen;Kjell:Knut Robert;Stian
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% MES - History

KONGSBERG

= |nitial scope identification and market screening (2017)

= SMARTCHAIN - KM Subsea MES MES Mandate & Detailed Demand Specification (2017)

= Standard MES solution evaluation - 10 MES suppliers (2017)

= Shortlisted 3 MES suppliers (2018)

= Extended MES demand specification together with KDA, Arsenalet, several CM factories (2019)
= Contract negotiations with 2 MES suppliers (2019)

= Signed Contract with one MES supplier (2019)

POC in agreement (2019/2020)

WORLD CLASS — Through people, technology and dedication



28

Aegis FactorylLogix
Delfoi planner
AquiWEB Suite
FactoryTalk
DIAMES

Mv2

ATS CM4D and ATS Inspect
ITAC.MES.Suite
Flexnet

Hydra MES
InFrame Synapse

Operator

Initial screening of the MES market - Relevant MES products for discrete manufacturing

edinn M2
MEScontrol.net
cpmPlus (ABB)
ProMANAGE

Camstar Manufacturing
Quartis Optima

Qubes
Shopfloor-Online
SIMATIC IT
Wonderware MES Software
SAP ME

Oracle MES

SINTEF
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MES — Manufacturing Execution Systems &

KONGSBERG

[T T T T T T T T T s s s s s s s s s s e MES provides a data
! management system with the

Level 4 tasks: Establishing the basic plant production and ability to map a company’s

ERP

maintenance schedule, ordering material, delivery, sending invoices, : value stream in real time.

Level 4 and shipping, determining inventory levels i Moving beyond the capability
I:.:_:.___._____._._._.:.':W:::_._._._.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.':.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.'i of the ERP systems.
! + AMES is considered as an
! MES / CPM Level 3 tasks: Work flow / recipe control to produce the desired | essential element of any
Production & end products, maintaining records and optimizing the production : industry 4.0 strategy
5 Control process . (Aimada-Lobo, 2017).
I Level3 .+ It concerns the activities that
5_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'—""'"""'"""""""'"""'"""'.'_'.'_'.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'__.'j take place Wlthln a
5 Level 2 tasks: Monitoring, supervisory control and automated : manufacturing department,
Control systems/sensors control of the production process. i such as data collection,
mmﬁm' Level 1 tasks: Sensing the production process, manipulatinig reporting, ana|y5_i5 and
Lowi§.5 the production process i deta”ed_ production
! ali laval N tacke: Artual neaductinn nracace | scheduling.

SINTEF
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Functional Data Flow Model in Production Control o
&
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(2.0)

(2.0
——
S OPERATIONS'
& PLANNING
S > N
-,
0
Q}% 2N
5% (4.0)
&
ORDER STATUS {4.0)
o ————p»| MARKETING
SALES
2%
Yo
(6.0)
INSTRUMENTATION
(DATAAND
ROL

SINTEF



What activities should be supported by MES? i

Level 4

Level 3:
Manufacturing
Operations
Management

Level 2,1,0

ateders,

KONGSBERG

Business Planning & Logistics

Production
Operations

Management

Maintenance Quality Inventory
Operations Operations Operations
Management Management Management

Process Control

SINTEF



ISA 95 - Activity model for production operations

KONGSBERG

Product Production Production Production
definition capability schedule performance

Detailed
production
schedulin

Production
resource
anagemel

Production
tracking

Production
Performance
analys is/
/;:oduct Produc ER\j
definition data

\\u@nagem el collectiol[l/’

¥ A
Production
execution
anagemel

Operational Operational
commands responses

Production
dispatching

Equipment and process
specific data

Equipment and process
specific production rules

SINTEF
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MES — KMS Prioritized functional areas

EHAD nh AN -0 ATES @0 0 T SE-a0
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Detailed Scheduling
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Execution management
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MES Workstation

MES Workstation

Logged InAs

shiftIn | shift out || Undo Shift in
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MES — functional demands — based on ISA 95 3

KONGSBERG

Order  Work [tem Type Title

1 Feature » 1. Detailed Production Scheduling .
2 Feature p 2. Production Dispatching

3 Feature p 3. Production Execution Management

4 Feature » 4. Production Resource Management

5 Feature p 5. Production Definition Management

6 Feature 3 6. Production Tracking

7 Feature b 7. Production Data Collection

8 Feature p 8. Production Performance Analysis

9 Feature » 9. Quality Operation Management

10 Feature 3 10 Maintenance Operation Management

SINTEF

1/19/2022 35



POC — Requirement Coverage

An overall view

Purpose of the Proof-of-Concept was to cover

JE L E PIEIOE D7 SEIL T the largest set possible of “must” requirements

Production Dispatching

Production Execution Management
Production Resource Management
Product Definition Management
Production Data Collection
Production Tracking

Production Performance Analysis

PoC - Overall Requirements Coverage

Y —
I 0 (O (N =5

Quality Test Execution Management
Quality Data Collection

Quality Test Tracking

Quality Performance Analysis

Maintenance Scheduling
Maintenance Execution Management
Maintenance Data Collection
Maintenance Tracking

Maintenance Analysis

= Not Covered = Covered

— f=li=li=ll=lEN (0 — EEESI R (0| 5 [=llalla] B el all=] ()
o [=l=1I=1I=1{=]1 O — MI=l=1l=] .| =~ =1E=1=1Sk=l=] .
o E=l==E==] = | c == = | o B === =] =

& RN =S =] =7 | —| F=] 1N Iy =

SINTEF
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MES — System Evaluation

Functionality
1. Detailed Production Scheduling
2. Production Dispatching
3. Praduction Execution Management
4. Production Resource Management
5. Praduction Definition Management
. Praduction Tracking
T. Production Data Collection
&. Praduction Perfoarmance Analysiz
4. Buality Operation Management
10 Maintenance Operation Management
MEZ Application ! System
Documentation of damain knowledge, relevant For bype of business ! business function
Fupports web services For full bi-directional integration
Documentatian of 2 marked share of minimum 10%
Haz local presence [ Ecandinavia, Evrope )
Product development iz ahead of custamer needs
Documentation of solution maturity
Can provide at least 2 relevant reference customers
Documentation of salid histaric financial econamy
Mo KONGEEBERGIKM zpecific adaptations are required to mesk the provided Functional zpecification
Containzg 2 complets and protected audit trail of uzer and adminiztrative actions
Eupparts running on the most common client device types and platfarms
Eupports the most common web browsers
Yemdor
Documentation of relevant formal zolution competence
Documentation of relevant competence capacity
Documentation of relevant solution expericnce
Can affer 2427 support services on installed zalution
Can offer an-zite support services oninstalled solution
Haz local presence and competence
Documentation of salid histaric financial econamy
Can provide documentation of capacity and experiancs For relevant zyztem and domain knawledge
Wendor iz available For audit by KM andior third party

2. round

KONGSBERG

2. round 2. round
w = =
§ :
2 2 -
] g i 8 %
= 6 ¥ 5 g
[=] r 4 L y o P
2.2 i 3.4 3.8 ¥ 44 4.1 ] 45
1 5 3 3 5 2 5 3 1
2 5 3 3 5 5 4 5 5
3 5 3 5 5 5 5 5 5
1 5 4 4 5 5 5 5 5
3 4 3 4 5 5 5 5 5
2 4 5 4 5 5 5 5 5
3 5 4 5 5 5 5 5 5
3 5 3 5 5 5 5 5 5
2 5 3 3 5 5 5 5 5
1 5 2 E B B B 5 5
2.9 5 3.3 3.3 5.0 6 16 46 0.2
2.2 4.4 3.9 3.9 50 Al ala 4,4 a4

2,4

4,7

3,5

3,7

4,9

4,5

4,6

4,6
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Short list evaluation - 3 days workshop

KONGSBERG
[l (=] (= (=) = r a n | (1] M
' ' . . ] . . ' . . ()
-
held B ess Objective M Use Case i Purpose i Te Bp il Expected Resufid 1 i Achieved Re ﬂchieuedFlesu

10100 Delivery, Cost Smart Scheduling  Demonstrate ability to make Guick & optimal 1. Schedule some production orders far masimum flow
production plans & prioritize differant efficiency with limited Capacity (FIFO)
planning parameters 2. Optimize one resaurce groupimachine far masimum
-Flow effciency priarity output [ Setup time minimalization)]
-Machine efficiency [Battle necks prioty 3. Choose one customer arder as a uzh order, and
- High pricrity orders reschedule
-Be able to contral schedule withrespectto 4. See material shatages according to schedule, and take
BOM item availability one of the shartages inta acount and replan orders

dependent of thiz ingaing BOM material,
User story: 10337, 11033, 10733, 1100

B! &ll bullets shauld update Wark Centre dispath lists
online

01.02.00 Delivery, Cost f}l.llatiu:un Demanstrate ability to simulate and present |1, Simulate mashine crash on one resoource/Machine and
optional schedule scenearios [Capacity, reschedule
Material availability, Order Priority) £, See capacity requirements with and withaut limited
capaciy
Isar Stary TIVS, 11177 2. fiddin extra shift, and reschedule
T1.03.00 Delivery, Cost Ouramic Demaonstrate or present abilty todynamic 1. See how actual start of a not scheduled order
schedules schedules based ononline status input from — reanranges scheduling
MES 2. See how areported number of finished parts [delay]

reported on an operation affectz rezcheduling
Izer Stary 175

¢ Summary | Detailed Production Scheduling | Production Dispatching Prod Execution Management | Prod. Resource Management Prod. Definition ... (%) 1 b

L
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What is the benefit from digitalizing the processes? ROl analysis

e

= How often is the process performed?

$ IT readiness (KLM)

How expensive is the implementation? _ _ _
Which suppliers are integrated?

s Whatis the maintenance cost?

% What are the savings every time the process is performed?

What are the savings from quality improvements?

® SINTEF



MES Business Benefits (ROI)

1. Cost reductions

Reduce team leader & planner workload by getting online automatic production
order status

(As is: Yearly > 2000 po’s with avg. 6 months lead time without online progress
reporting)

Reduced time for work order scheduling

Reduced time to for administrative work at the shop floor

Reduced time for Quality root cause analysis & Process performance KPI's

2. Quality & Traceability

Register online “as built” structures: Project Y demand + KMS CM “Must win
battle”

Improved product quality by early detection of defects

Improved product quality by improved root cause analysis for complete “as built”
structures

Increased control for planned maintenance, machines & tools
Increased Quality by improved process stability

3. Working Capital

Reduced WIP by improved Scheduling &
improved overview (Increased flow eff. )

Eliminate too early buy signals due to not
be able to link materials to operations

4. Delivery performance

Online order status & stock’s

Planned machine- & maintenance status

Improved scheduling

Increased Delivery Performance by improved process stability

Results Summary (5 years)

Total project cost savings/income Kr'000
Total project expenditures Kr'ooo
Met project savings / income Kr'ooo

ROl (return on investment - after & years!

Kr' 000

MNPV (net present value)
at a discount rate of:

IRR. {internal rate of return)

Payback year

40
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First step — Agree on a frame contract

KONGSBERG

Task Information 4

General | Predecessors Resnurcesl Advanced Motes | Custom Fields

Mame: | Sign Frame Contract Duration: | 3d =| [ ]Estimated
MNotes:
A== = = 8

- KM Standardavtale vilkar

- Kongsherg SW utrullingsavtale | Ramme for alle KM og RRCM produksjonssiter )
- Software licences

- Specification of Software

- Maintenance Agreement

- Service fees

- Proof of concept vilkar inkludert escape

| Konsulent profiler ]:

Help oK, Cancel

1/19/2022 41



Second step — Analyses
Obijective, Activities and outcome

" Validate lterative Configuration & Verification
Affirm Solution Deploy _
Value Definition Key User Exposure Sustain
Business Adoption & Readiness
Phase Objective Key activities Key outcome

* Detail the scope of the overall project

* Solution Big Picture

* Define Business Case

* Finalize Program Setup and Solution Design

* Ramp-up of the project organization

* Confirm deployment roadmap, required effort and

implementation costs

= e | ————

==
T Ty
== —_— e
ey = _-' —
- i - . —
Business Process Requge;::ems ——E- T —

Architecture and
Design

Solution
Enablement

000 )
e =
ﬁrcz?luqum Value

B
=

&:D):a

et
Osganilzational Change

Value and Risk
Assessment

Release
& Support

KONGSBERG

Engagement Model
& Roles Definition

- T ‘U‘;

[P —

Governance &
Delivery Model and
Cost for next phases




Second step - Analysis Phase activities

@IV

Structure & Requirements
Governance Business Process & Fit

| %% =+ |
= | )
System Value Solution

Architecture Enablement

O}l B Y Y

User & Release

Organizational Change Learning & Support

Structure & Governance

» Governance

» Engagement model
» Delivery Model

* Risk management

* Change control

» Issue resolution

» Quality control

» Business operations

Business Process

* MES scope definition
!E * Process definitions
(new / refinements)

» Strategic MES roadmap
* Assess process
maturity

KONGSBERG

Requirements & Fit

» Business process
\, based requirements &
use cases
+ Solution alignment and
fit assessment

+ Capability gap closure

System ArchiteIcture

Infrastructure /
Environments

System interface /
integrations

Global deployment
strategy

Security

+ Performance & scalability
« System monitoring and
health

Value
* Business improvement
) definitions
(| » MES value definition &
business alignment

+ Validation of delivered
value

Solution Enablement

* Prototyping
+ Solution spec & design
—y + Enable solution
implementation &
physical deployment
+ Enable test planning &
execution

User & Organizational Change

+ User needs, involvement &
acceptance

» Stakeholder management

» Communications

» MES solution team care &
feed

1/19/2022

Learning
* Learning strategies &

o
A tools
" « Content development

+ Learning delivery plan
» Engage community

Release & Support

+ Transition & upgrade

+ Deployment plan

+ Schedule & cost

» Support & maintenance
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Critical Factors in MES Project Implementation

HUMAN TECHNOLOGY ORGANIZATION

MES selection Top management
Technological Implementation
Infrustructure strategy

Data Management Acceptance Control

*  Project Team

e User Involvement
*  Education and Training

a4 SINTEF



2015

2016

103 User stories

11 Production
16 Planning
12 Scheduling
4 Maintenance
37 Quality
7 Traceability
4 Inventory
6 IT infrastructure

Frototype  Later

Jsaiddng

Procussment

Sk
| KHSUM@B MES

1 Sowaany
I P Gt g

s~ Matrrance

PLM/PDM - TeamCenter .

Berr: Master Diata, Or; Cior ontuction

pb'"'u Sakey

5 b

SC manager

@ SINTEF




2017 2018 2019 2020
| | | |
|
| | | |
~
/ \
|
|
|
|
1
1
1
I
1
]
Product Production Production Production 1 !
definition capability schedule performance 1
, : . |
1
1
1
CRITICAL 1
o .
dispatching I
: Execution
|
|
1
1
1
|
1
1 1
]
|
|
1
1
1
1
I
I
|
\

ICT project manager




Key takeaways

* Legacy systems, functional overlaps and system integration
* Creating a business case and obtaining top management support is critical
* The background and position of the project champion

* Potential threat — Lack of operator involvement

* Not in the core team, nor in the workshops
* Unclear reaction during the process mapping phase

* Awareness, education and training

* Process alignment - Considerable time and budget in the execution phase

SINTEF






