Servitization — The role of Al and how to
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Proven ability to
deploy and scale

providerofan Everyone.
E2E advanced
analytics platform

Diagnostics

SAS Analytics — delivering value through an integrated analytics platform

Proven ability to accelerate, deploy and scale to ensure fast time to value

5 Where the BUZZ is
43 years of
experience and
market leader in
advanced analytics

&

2.000+

Where the VALUE is

< 50% of advanced analytic models gets
deployed. And if they do, 44% take more
than 7 months to get put into production.

Analytics is much more than a fancy
algorithm. Value is generated through scaling
data - discovery - deployment - people.

customers -
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Vision - develop a catalog of deployable and scalable AA use cases

Covering the entire value chain

Product
Development

Procurement
Integrity

Trading Risk

Design of
Experiments
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Warranty
analytics

Demand Yield/process
Forecasting Optimization

Network
Optimization

Inventory Energy
Optimization Optimization
Pricing

Asset Network e
Optimization

o Digital Twin
Optimization
Customer

Intelligence

I

Advanced Reliability
Scheduling

Product Quality

\2_( Digital Performance Management

SAS Consulting services, capability building, RMSS, ...

SAS Advanced Analytics Platform
Advanced Analytics Deployment

Leverage repeatable use case
assets into new appllcatlons to
ensure

* Data engineering
* Advanced analytics models
* Dashboards and other Ul’s

of the use cases by SMEs without
the need for extensive data
science capabilities

Capture feedback in order to

and make it
easily and readily
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The potential of servitization is huge...

Servitization, or adding services to the manufactured product, has become a strategy for getting closer to
the customer, prolonging product lifecycles, increasing financial margins...

Today, leading manufacturers have 15-25 percent of their revenue coming from their service business,
and this figure is growing. For best-in-class industrial manufacturers, this figure is more than 40 percent.

77% of manufacturing C-level executives say that enhancing Services is a key factor for competitiveness.

Company Confidential — For Internal Use Only ‘)' "

Copyright © SAS Institute Inc. All rights reserved.



An ongoing service relationship can reduce the operating expenses
for customers while also returning more revenue to the vendor

Traditional sales

®

potential
revenue to
vendors

&

potential
revenue to
vendors

Labor Maintenance

Equipment as a service
Il Vendor's share

Source: Bain - Choosing the Right Pricing Model for Equipment as a Service

The transition from a traditional model to a service model can be a
challenging one—a period known as “swallowing the fish”

Costs will rise and revenue will drop as Costs and revenue will bend toward each
investments are made in new capabilities other as efficiency and retention improve

Before an equipment-
as-a-service transition
revenue is higher than
cosis \

Start of transformation Transformation time Transition largely complete
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An introduction to analytics — What is it?
Data — Discovery — Deployment

Data
the foundation of everything we do

Deployment
where we get the value out of analytics

Discovery
the act of finding something we didn’t know before
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The Analytics Equation — Data @

Reports

Quality data
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loT in Smart Manufacturing
5G as enabler for factory of the future

WHAT?  Industry 4.0 — blending computing power with machine and sensor technologies — is driving Companics will adopt 5G 1o cnable new use cases or comply with future

connectivity standards

digital transformation across smart factories.

Forecast B2B sales of 5G loT units

wHy?  5G as key enabler will bring faster speed, lower latency, large bandwidth and edge i
computing capabilities: Distinctive 55 use cases

distinctive 5G use cases (18%)

enhanc

New standard 5G use cases

existing use cases to new level of performance by adopting 5G (82%)

How?  Manufacturers and transportation industries yearly spend on 10T is more than any other
industry (source: IDC).

Endless possibilities for connected sensors, devices and assets throug a single network:

Robotics: data will live closer to the source as 5G utilizes edge computing capability

Flexible networking: network optimization for ideal performance and control sensitive “The 5G smart factory of the
data locally .

future will center on a fully
AR/VR: increased bandwidth to prevent lost AR/VR connections or compete for connected experience:
connections. Technology will be accessible anywhere on the factory floor (training, performance improvements,
maintenance, data visualization, alerts). operational efficiencies and
Al/ML: need for large amounts of near real-time quality data to work efficiently. increased safety”

Osas
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The Analytics Equation — Discovery

Optimization Genetic algorithms &
reinforcement learning
Data mining, Al & techniques
ML techniques Predictive
modelling

What is the best
that can happen?

Prescriptive Analytics

Forecasting and
time-series models

Forecasting
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Statistical
modelling

Visual What will happen next?
Analysis — :
2 Ad hoc Predictive Analytics
S Standard ePOrts .
g Raw %Ie?n reports . Why did this happen?
~ ata
¥y data ‘ Diagnostic Analytics
=
=3 @
S
) Descriptive Analytics
o
What happened?
REACTIVE PROACTIVE
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The Analytics Equation — Deployment @

Edge Analytics In-Motion Analytics At-Rest Analytics

Smart sensors - M2M communication to Intelligently integrate quality /
Monitor equipment on the optimize operational process maintenance data with
platform, and take action real-time streaming data
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Integration
Into
day-to-day way
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Everybody is a genius.

tif you judge a fish by its ability
to climb a tree, it will live it

S

who

¢ life believing that it is s
- Albert Einstein
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The Analytics Equation — People @

Largest value is found in combining engineering and data science skills

A\\\IB] Advanced analytics expertise

$XY,
S b
—

Business /4" Business @' .
leader o translator & S5 Data Scientist

AN P
ﬂbg

‘o
Quality & Reliability Engineer ﬂ
Process Engineer
Automation Engineer
Operator

Data Engineer
[ )

First principles models Machine learning models

Start from theory, laws, equations Start with all historical data and then
and then define necesarry data identify possible relations and hypothesis




So analytics is the holy grail?
It solves all our problems...

Essentially, all models are
wrong, but some are useful.

George Box 1987




Common challenges...

Don’t start with the

. end in mind
Unclear where analytics

can make a difference

Analytics is not about the
Data silos and most complex algorithm!

data quality

Focus should be
business relevance not
model performance

Data scientist Stuck in POC, not
VS. engineer able to rollout. How
to scale?
Change

management 9sas



is hallucination.

Thomas A. Edison




Approach — from idea to scaled solution

Step 1 — workshops to determine most
relevant use cases and their potential —
build an analytics roadmap

Step 2 - Readiness assessment

. Data readiness check
. AA use case definition
. Approach

. Timing

. Team

. Governance

Deliverable — completed use case

canvas and diagnostic plan

Assess the potential

Diagnostic

Objective - short term pilot

Find fast / Fail fast
Validate the potential

* Data

* Advanced analytics
How to industrialize
Joint customer — SAS team
Create insight into approach and
potential of AA for business
users

Deliverable — validation of use case and
potential

* GO/NO-GO Diagnostic

Industrialize

Objective - Industrialize diagnostic

Industrialize data flows

Iterate the model into
operational AA model

Create and embed user
interfaces for business users
Setup Industrialized AA flow
Run AA model within operating
window

Capability building

Deliverable — generation sustainable
impact on use case 1

* GO/NO-GO Industrialization

Scale

Objective — Scale and deliver use
cases across the organization
* Accelerate across regions,
business units, cases...
* Transfer learnings and best
practices
* Leverage AA capabilities across
sites, BU’s and central
*  Manage AA models as assets
and manage their lifecycle

Deliverable — generate sustainable

impact for the entire organization
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Assess the

potential

The Servitization Model Canvas P Py
Partner Ecosystem Key processes Value Proposition Service Channels Segments Customer Services
Who are our key partners? What processes do we require? What objectives are we serving? How can channels be integrated? What can be our proposition?
Who are our stakeholders? How efficient are our processes? What Use Cases are feasible? What is our Go-2-Market strateqy? What (new) markets can we approach?

Which activities do partners perform?
Wha are our core-suppliers?

Haow can we transform our daily business?
‘What core-competences do we have and what do we miss?
How many of our products are connected?

What is the business potential?
What value do we deliver to the customers?
Which of our customer problems do we solve?

How will analytics be used for decisions?
When do we make predictions to support decisions?
Which service channels perform the best?

How can we differentiate with services?
Which value do we deliver for the customer?
How ecosystem friendly are our products?

Which service channels are most cost efficient?
How can we integrate at customer routines?

How are analytical solutions targeted?

What processes can we re-design?

What cultural change is feasible (Change management}?
Do we understand the data around us?

What customer needs do we satisfy? How sustainable are our products?

Catagories
- Multi business ecosystem

Catagories

- Servitization Maturity (Scheper.Co model 1SO55000) - Deliver software + hardware
- Take over production processes

- Product + value added services

Service Relationships

How can we deliver a function?

- Assess data features (IoT/Data/Edge/Cloud)
- Competences organisation (SWOT, Empathy mapping)

Key capabilities

What is our value proposition? @

What customer relationship do we have? What are the customer needs?
What data is collected from our products and customers?
What maintenance / service tools are adopted?

How much functionality could be embedded in the product?

What is the customer experience?
How costly are current relationships?
How are relationships integrated in our business model?
What type of relationship does each customer expect?
Categories
- Operational systems (ERP, EAM, PdM, CRM, CAD, etc)

- See Paa$ 01.-06. needed applications Scheper.Co

How do you maintain customer relationships?

Categories

Efficiency and Scalability - Mass market

Catagories

- Customized Services

How can we connect people in a more relevant way?

Categories

- Remove daily issues (Fit-for-Use)

- Constrain of risks - Niche market

- Acquisition of activities - Data collection (cloud / on premise) - Extended warranties, Remote services, SLA's, PaaS - Segmented or multisided customers

- Outsource of activities - Smart connected products (ioT) - Possible functionalities (easy-for-use, smart-products) N
" i R ) - Customer Journey (Smart-Workforce) Type of customers’
- Dedicated advanced analytical platform | - Human resources (expert knowiedge) - Smart products (light and easy, self-repairing, fit-for-use) ~ Farmers Accountant, Plant expert, Machine lover

- OEM

(SAS/ Scheper for Servitization) - Organisational/IT structure - High value added services (performance, reliability) - Better products (Automated Services / Efficiency)

Dedicated IT system P Iytics (Design-for-Maint ) Value flow / TCO (focus on 1 or 2 areas’) - Mars efficlency Uust-in-Time maintenance)
- - Prescriptive analytics (Design-for-Maintenance - ) .
o e e - Co-creation (Yield management) Service provider

Success Criteria

Measured value capturing; Uptime, Yield, Output, OEE, Customer satisfaction, Decrease downtime, Improve performance, Real-time Condition

Implementation Feasibility

Define a Servitization Roadmap and focus on 1or 2 area's.

&

p—

How much effort do we need to implement a Use Case? What are the challenges during implementation? Opportunities; Uptime-per-Hectare, Spray-as-a-Service, Power-by-the-hour, Air-by-the minute, Cubic-Meters-of-coal-Mined

Cost Structure

What activities are most expensive based on the current business model (one-time transactions)?

Revenue Streams

Revenues are growing! What can be a sweet-spot of our product (mini-asset) within this new revenue stream (pay-for-use)?
How can we manage product awnership (Cash-value of the life-cycle)?

What is the preferred payment of customers? Financial scenario’s (Manufacturer, Service provider, Asset owner)

What kind of service expect the customer (recurring revenues)?

Where are our current losses?
How can we solve current losses with analytics?
Which resources are most expensive?

18MOd TV

Industrialize

Assess the potential

Diagnostic

Gsas

www.scheper.co | www.sas.com Vertical - 3P's + Advanced AL Power | Horizontal - Vision to Value Copyright © Scheper.Co & SAS Institute Inc. All rights reserved | Designed by J.C. Scheper



Introduction to SAS
Servitization and the analytics lifecycle

Use case examples

Conclusion and questions

Company Confidential — For Internal Use Onl
Copyright © SAS Institute Inc. All rights reserv.

"
=

d.

2



SPG — Cloud based advanced analytics in Power Plants
Offer new services by actionable insights to SPG’s customers

Largest installed base in the
world with more than
150,000 MW

Operating at temperatures from -45°Cto
50°C, work can be seen in over 1000 places
all around the world

Commitment to innovate and introduce
cutting-edge products and services

SPX o7
DRY %=
COOLING

PAHARPUR

Team of 700+ professionals in design &
engineering, manufacturing, project
management and construction

Creating operating value for power
and industrial plants in coal, oil & gas,
cogeneration, biomass, solar, and

geothermal applications

Gsas



SPG — Cloud based advanced analytics in Power Plants
Offer new services by actionable insights to SPG’s customers

REMOTE PERFORMANCE
MANAGEMENT

I 1]
o

. * Vision: Enhance our customer’s ACC’s performance

- and reliability by embracing Industry 4.0

* Mission: Develop purpose-built services in order to
guarantee highest availability and performance

* Why: Digitalization of ACC’s should support our
aftermarket growth as well as strengthen our value
proposition for new builds

_
o=

RELIABILITY - X\ & CLOUD BASED

ot

INTELLIGENT

INSIGHTS e ARING lloT key elements

EFFICIENCY ™ AVAILABILITY

ACTIONABLE
DATA ANALYTICS / \ DECISIONS
OEMEXPERTISE v ﬁa%rrzlﬂfééhcs
CAPABILITY

PREDICTION

Enhance asset reliability and increase performance

CONDITION BASED MONITORING INTELLIGENT PERFORMANCE ANALYTICS
o Lifecycle management o Increased turbine output

® Optimized maintenance ® Reduced auxiliary power

© Minimized wear and tear ® SmartGrids integration

Gsas



SPG — Cloud based advanced analytics in Power Plants
Offer new services by actionable insights to SPG’s customers

Identify and prioritize all uses cases during
interactive joint workshop

Select use cases for ‘Diagnose’

Define Project plan, team & governance

2

bt U
U Y LT

Predict ACC capability one day ahead wit
deviation of less than 5

U oI |

Predict electrical output one
b " tion of [T RO A SRR

Deliver the value of analytics in Proof of

Concepts:
* Increase uptime and output performance

through advanced analytics
* Run what-if scenario’s for optimal
performance

Develop implementation plan for
‘Industrialize’ and scale to other use cases
(replication: build once, deploy always)

More info on new SPG ACC360 service offering thanks to SAS: https://acc-360.com/

3

Accelerate across similar installations

Industrialize data flows to offer new services
to SPG’s customers (real-time & advanced
insights, alert notification for proactive
actions)

Manage models as ASSETS (company IP) and
maintain their lifecycle

Capability building: onboard SPG’s data
scientists and engineers to sustain current use
case (monitor model performance &
retraining) and drive further uses cases

Gsas
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SPG — Cloud based advanced analytics in Power Plants
Offer new services by actionable insights to SPG’s customers

9 Advanced analytics performance optimization

problems and optimize the

Engineers (and data scientists) solve

performance leveraging visualization,
exploration and advanced analytics

Focus on performance, reliability,
additional services and new builds

(©) Performancetracking Track the performance pre- and post

= AN 22 improvement potential
Clo L (9B

optimization and identify further

Input for aftermarket growth and
value proposition for new builds

0 Plant sensors and data systems

Standard way of working,
connect once and available
through a data lake

(0

((Es
il

(@)
o
<

Full cycle runs every 20 minutes
for the customer

@ Integration into day-to-day way of working

output passed on to operational systems

Control room operators get
insights on current
performance and optimized
parameters from the
advanced analytics model on
the control screen

New data is continuously fed to the models and




Volvo Trucks

Remote Diagnostics Services

CONTEXT

Since 2013 all Volvo trucks come with factory-installed telematics hardware.

Volvo Trucks is strengthening its portfolio of uptime-boosting services by enhancing Remote
Diagnostics with an advanced analytics platform.

Goal: Recognize situational patterns that help us improve accuracy and obtain better insight
into root causes.

WHAT DID WE DO

Use SAS Platform and IoT capabilities to analyze the data flowing from trucks

Once a trouble code is detected, sensors on truck collect streaming data in real-time
for a more precise diagnosis. Data points include operating conditions, location,
altitude, ambient air temperature, load, truck gear etc.

VAS agents monitor vehicle codes 24/7 and will decide to keep the truck in operation
or take it in for immediate service.

Diagnostic information is send to repair agent.

RESULTS

Reduce diagnostics time with 70% by better analysis of trouble codes

Improve repair time with 25% by provide better actionable information to repair
facilities

Maximize vehicle uptime

Gsas



Siemens Healthineers
Remote Diagnostics Services

CONTEXT

= Siemens Healthineers enables healthcare providers to increase value by expanding precision
medicine, transforming care delivery, improving patient experience, and digitalizing
healthcare.

= |ncreasing customer (hospitals & clinics) downtime caused by imaging equipment defects.

= Goal: Need to monitor 15,000 devices (MRI, CT, etc.) and 20,000 event codes per day, plus
sensor information.

SIEMENS .,
Healthineers '

WHAT DID WE DO

= Use SAS Platform and loT capabilities to analyze the data flowing from equipment

= SAS provides the governance needed to manage 1,000’s of models.

= Able to identify urgent patterns in the data generated by ten thousands of devices.

= Real-time monitoring and preventive maintenance of clients” medical hardware and
software

RESULTS

= Predict device failure 5 to 10 days in advance with >70% accuracy and <20% false alarms.
= Profitably exceed SLA commitments on maintenance programs

= Increased system availability, optimized performance and workflow efficiency

E N \Ea_ Dr. Mirko Appel - Head of Analytical Services
R )

=  “Automated and scalable analytics are crucial to help offer good decision support to our
service organization and to actively drive the digitalization of healthcare. SAS helps us

\ optimize our service processes, save spare parts and reduce troubleshooting time.”

_—
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Aerospace — Lockheed Martin
Reduce downtime through advanced analytics

CONTEXT

= (C-130J aircraft is the most versatile aircraft in aviation history (operate in extreme conditions):
search & rescue, peacekeeping, medical evacuations, military operations, humanitarian relief, etc.

= 600 sensors produce 72,000 records per flight hour, including fault codes on failing parts

= Data stored in different systems: subjective interpretation of data, unnecessary maintenance, no
inventory of spare parts

= Avoid downtime and predict when parts might fail to help customers proactively stock the right
parts and keep aircrafts operational for more life-saving missions

WHAT DID WE DO

= Create central |oT repository for more than 400 C-130J aircrafts (sensor data, collective
maintenance history)

= Al loT and advanced analytics to profile individual parts and build predictive maintenance models

= |Intelligent diagnostics: system learns from corrective actions to improve model performances

RESULTS

= Reduce data clean up times by 95%, allowing to spend time on analysis (saving 3FT/month)

= Reduce downtime with 1,400 hoursin 3 months (one of the LM largest operators: 20 aircrafts)
= Provide new offering to customers: intelligent diagnostics (detect failing component in time)

= QOptimized scheduled maintenance

= |nventory optimization of spare parts SSaS

Roll-out to other business units of lines
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HOW TO WIN WITH ANALYTICS
Five key ingredients in the road to value at scale

Think value-backward, Inspire through showing Mobilize the Inspire the Technology stack
not technology-forward the art of the possible, organization build organization through thatis scalable and
focusing on industry create awareness and capabilities and lighthouse pilots that that supports the
specific key value drivers build the vision and a manage change deliver value fast and digital roadmap and
roadmap for AA scale to sustainable all key user personas

impact



THE TIME TO GET Al OUT OF THE LAB
INTO DAILY OPERATIONS IS NOW!

4 4




Thank you very much!
Best of luck with your AA projects!

Adriaan Van Horenbeek
Manufacturing Lead Customer Advisory Western Europe

In case of questions, feel free to reach out to
Adriaan.Van.Horenbeek@sas.com

-
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