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KONGSBERG GROUP —
203 YEARS OF TECHNOLOGY INNOVATION

FROM DEEP SEATO OUTER SPACE
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THE KONGSBERG ORGANISATION

- Business areas

KONGSBERG

KONGSBERG MARITIME KONGSBERG DEFENCE KONGSBERG PROTECH

SVSTEMS SVETENS KONGSBERG DIGITAL
Global market leader within Modern product portfolio in Unrivalled global market Developing the next
both offshore, merchant growing defence and leader in remote weapon generation of digitalized
marine and subsea aerospace niches stations products and services

applications
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INNOVATION DRIVES NEW OPPORTUNITIES
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TECHNOLOGY DEVELOPMENT
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DIGITAL DISRUPTION
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KONGSBERG DIGITAL - KEY FOCUS AREAS

KONGSBERG

DIGITAL
PLATFORM
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The digital platform will leverage digital solutions and technologies
across our industries

Partners Research

Ecosystem & &
Consumers Digital Academia
Norway
D|g|tal Twin Appstore
Fabric ) ) ) 1st party
Solutions & Industrial Innovation Partner
Blueprints Apps Arena ISV
Digital
Platform Industry PaaS API's Open Source Framework
Hybrid Cloud Platform Technical Capabilities Advanced Analytics Integration Framework IT
IMS
Data | Semantic | Historian
Industry o Security IMS
Cluster
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|9 Oil & Gas Offshore Maritime Merchant Sea Farming Utilities Renewables é'
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S§/§tan Inte'g.ration -10T

» Hardware and sensd information ¢ e

. Busmess support systems (ERP, CRM, others.)
dperatlon surveillance and control (SCADA monltorlng others)

@ @ o
-
In our maritime business.KONGSBERG is the go-to paﬂner as thé
system integrator on the ship. On more than 18.000 ships world-wide,
KONGSBERG has delivered solutions for control and supervision of all

the aspects on the ship. P o < e

For NATO, USA, Norw8y, Finlafid, Spain and Netherlands,
KONGSBERG is a preferred partner for integrated defensg systems 5
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ANALYTICS MATURITY MODEL R

KONGSBERG

Descriptive Diagnostic Predictive Prescriptive
reporting discover & explore forecast anticipate

The increasing value of analytics

Why is it happening? What should | do?

What happened? What is likely to happen

Questions . o Where is the problem? - What is the next best
BT L peraeniing: What are the trends? HEXES action?
Agile Dashboards Predictive modeling Lo
. . o Optimization
. Business Reporting Cause and effect and statistical Artificial intelligence
Techniques Scorecards Correlations analytics ; 9
. . . : . : Machine learning
Business Intelligence Behavioral analytics Regression analysis : .
e . Simulations
Data &text mining Forecast modeling
Financial performance Risk Analytics :;Z;;%i& growth
Examples results Rapid Bl apps Analytical apps with

Customer analytics
Fraud & Cyber
analytics etc

simulated outcomes

Staff performance
scorecard

Workforce analytics
Analytical apps
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EmPower — Wind Farm Management System

o =W 5 oem—

ESEEEEEEESD E_

ha Current Powwer Production

100.2 ..

December 2015

B4 Average powes - previows monll th
1 3 5 [ ] 1 "
December 2015

« Performance Monitoring
« Condition Monitoring
« SCADA integration
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» Production Forecasting
* Process simulation
« Maintenance work planning
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Power production forecasting

Physical modelling combined with machine learning algorithms KONGSBERG

historical historical ’
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weather forecasts recent weather weather forecasts
A . forecast errors
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* Model Output Statistics (MOS) | | » wind farm wake model _—
weather forecasts « Kalman filter Farm leve * empirical power curve power production probability
+ downscaling * Kalman filter SN
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Virtual («soft») sensors

Interpreting multivariable dynamic relationships KONGSBERG
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Wind Direction .
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eSmart Systems

KONGSBERG

Connected Grid




THE ENERGY SECTOR IS IMMATURE IN CAPTURING i

THE POTENTIAL FROM DIGITAL INNOVATION

49

Distribution of Digital Quotient score by industry (Global)?; Points out of 100

Global average: 33

B

Energy, Pharma/ Insurance Banking Transport Media/ Telecom Retail Travel/
materials, medical and entertain- hospitality
and products logistics ment
agriculture

SOURCE: McKinsey analysis
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Mapping of digital improvement areas in distribution grids

Share of cash cost/ Indicative Absolute HONGIBLRG
new revenue potential® Improvement levers potential potential
< 1’ Advanced grid planning
u
a ; imizati 20-30%
< Network o 2) Network yield optimization - ~10-150,
o development 50% 10-15%
3 Condition monitoring of grid components
Operation and . -
. 20-30% ~109
i e 4) People productivity 0 10%
>
u
o
(e]
4 People productivity
Overhead and ; ; ~3%
other S’ IT system integration 30-40% 0
6 Automation of support functions
) Condition monitoring of grid components
KILE (lost @
® revenue) 8) Outage risk monitor ~3%
2
()
> B s e
x 9 System balancing solutions |
New business @ :
models 10 Other revenues streams from new business models I
1 Rough indication of costs and revenues. Numbers may vary greatly between companies and regions
Source: McKinsev experts and team analysis
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KONGSBERG
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