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Data is Oxygen.

It is breathing life into our existing energy resources and
creating new opportunities.

Better use of data has visible, tangible and immediate
results. It is helping energy companies become safer,
reliable and more efficient.

This is good for both, our wallet and our planet.

Improved forecasting: I1BM’s wind power
forecast models demonstrated significant
improvements in accuracy compared to

current modeling. Increases ranged from
5-15MW improvements per wind farm which
equated to $300-400K in savings per year.

Cut equipment purchases: A fleet manage-
ment company saved US $9.5M by meeting
100% availability with fewer vehicles.




What do we do with Utilities ?

Setting the stage
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We use our expertise and advanced technology to enable
utilities’ journey through the Energy Transition

1. |Build the digital 2. |Create 3. | Deliver impactful
foundation for the operational and Industry offerings
enterprise market platforms — Business Value

Infused with Al out of the box



Solutions areas where we drive business outcomes
3 Areas of focus — 6 Core solutions

Operations Innovation

Advanced Distribution Management
Systems (ADMS)

Services and accelerators for integrating,
data modeling and governing, planning,
implementing, hosting and maintaining
electric and gas network OMS, ADMS/DMS,
GIS, EMS, DERMS, PMUs, and SCADA
systems

Operations Innovation

Smart Metering

Services and accelerators for planning,
Implementing, integrating, hosting and
maintaining systems and processes for

deployment and operation smart meters
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Work & Asset Optimization

Asset Performance Management (APM)

Applying advanced analytics to improve
asset performance through health
monitoring and predictive maintenance
programs

Customer Engagement Work & Asset Optimization
Cognitive Customer care Field Service reinvention
Services and accelerators for planning and Optimizing the assighment and safe
delivering customer transformation execution of work through a combination of
programs, with a focus on cloud-based mobile, IoT, and cognitive services and
conversational engagement and customer accelerators

relationship management (CRM) offerings



We deliver value globally, at scale...

10 of 10

of the world’s largest publicly listed
electric utilities work with IBM

>100

utility AMI implementations,
globally

9 0of 10

of the world’s largest publicly listed
water companies work with IBM

Successful engagements completed
with utility clients in

95

countries
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... to arich set of EE&U industry leading clients
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What trends are we seeing?

Some thoughts on the Utility landscape
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Artificial Intelligence Mobile L APls/Microservices o
oK o
et c _ . OO
Forces utilities to re- Enables people to Fosters the rapid creation
conceptualize customer and manage their energy footprint of an energy integration
utility operations anytime, anyplace ecosystem

Cloud @ Blockchain -0  Internet of Things

Instantiates the cheap and agile Creates a proxy for traditional Spawns the data driven

systems required for industry infrastructure lowering barriers utility of the future

disruption to market entry

Cybersecurity Al Hyperlocal Analytics %
' Geolocation

Safeguards the critical Makes possible mobility as a Leverages data to enable

infrastructure foundational service driving the sustain-able disruptive innovation creating

to the world economy electrification of the the new industry order

transportation sector




Embrace your role in the energy integrator ecosystems. Business Platforms
and Data will be fundamental — Electricity flows (So should data and insights!)

Energy will be

iIntegrated on the osM pone
Services Grid - Automation _
baCk Of more Renewables Manager Grid Grid Elcdaerrely
. Micro _ Operations Developer
flexible and Ceneration . Commodity  vpp Mobility
. ) M&E
digitally enabled - frery
E piciogrid Electric N Home
ner
ecosystems / =t _ Eneray Venices merience
. Xcnange(s T
i . (B2C)
business platforms e G & Metering Healthcare
SIFAer Insurance
Energy Data Facilities
Demand Services Management r
Response Settlement Security
: Energy Ener
Information Management Eff?cei;%\éy
Optimization Services (B2B)
Asset Marketing Traffic Customer Usage Energy
Analytics Services Information Intelligence Monitoring EPC Audit
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For business platforms to become reality, we need Data
and Al -- Al Ladder

TRUST & INFUSE — Deploy trusted Al-driven business processes\

ANALYZE - Scale insights with ML everywhere \

ORGANIZE - Create a trusted analytics foundation Multi-Cloud Data
Architecture

COLLECT - Make data simple and accessible

S e MODERNIZE your data estate for
Data of every type, regardless .-.‘.;.' .... - an Al and multi-cloud world

of where it lives ® °
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There is no Al
without an IA

80% 81%

(information architecture) of data is either do not
inaccessible, understand the
untrusted or data required

unanalyzed for Al

algorithmic sophistication will overcome a
itecture] ... bad data is simply paralyzing

anagement Review

EE&U Industry Overview | © 2019 IBM Corporation



3 Technologies- 3 Industry
Solutions at Utility scale

How and why we built it?

PAIRS Geoscope and Vegetation Management - IoT
PowerAl Vision - Al

TenneT - Blockchain



PAIRS Geoscope and Vegetation
Management

IoT at Scale



i Geospatial & Temporal Data is Prevalent

'r H‘ Why Aren’t Organizations

] 7* Using it to Their Advantage?
| !

Data stored in varying locations, formats, projections, units, etc.

| 4] »
» ot
a
»
Y ~

Files kept in billions of individual “scenes”
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IBM PAIRS Geoscope Streamlined data preparation

- Cataloged library of data layers stored in common formats &

Curated repository of data - S

Optimized (o] |arge-SCa|e . Extensible by ingesting, curating & aligning proprietary data

to a common grid

geospatial-temporal analytics
public & private data

Optimized querying of
multiple data sets

« Retrieve relevant information
with flexible space & time
resolution

« Use built-in data operations &
models or extend with custom
= - calculations

- . Apply capabilities to built-in,
g customer-supplied & combined
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« Create purpose-built layers by combining & correlating

Fast time to
value with
more
accurate &
trustworthy
results
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PowerAlI Vision

AI at Scale



Su‘bjecf Matter Expert

Data

Engineer & Line of Business User
Extract Prepare Build
Data Data Models

$ I could not figure out how to
properly create tags on images.

AtING.

IBM PowerAlI Vision
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Train

Models

56 We are talking about saving
xconds at scale...in the current
tool, I don’t know how much time
is left for each task, making ~

DANIELLE

Data
Scientist

STEP 5 STEP 6

Evaluate

Models Models

€€ What you are looking for with
mistakes is that the system has
a concept of confidence. Right
now I can’t tell what to fix.”

Deploy

SAM

Software Business
Developer Analyst
@, @
STEP 7
Use Monetize
Models

€¢ With models there are many
experiments. Without notes
or a log for the model I can’t
keep track.”



IBM PowerAlI Vision: "Point-and-Click™ Al for Images & Video

Label Image or Auto-Train AI Model Package & Deploy
Video Data Al Model

My DL Tasks | Create Task

New DL Task - Build Image Classifier

O

Choose Dataset Build Model Deploy And Test
Select or create datase Build model based on selected dataset Deploy trained model and run tes
Name of Image Classifier: Test1
Select dataset: Room E’ or Create a New Dataset

Build Model Cancel

Latest Status: training
Train Iteration: 101 (- Train Loss ~O- Test Loss ~(O- Accuracy
Train Loss: 0.62105 10+ 124
. 84 14
Test Iteration: 100
084
Test Loss: 0.47246 &1 06
Accurary: 0.81771 4] 041
24 024
M-—o—»
5 0 131721252933374145495357616569737781858993 20 4 60 80 100
Broken Glass Insulators D

ata centers
LABEL - TRAIN - DEPLOY 19



Detection of defects

Auto label objects for training

Add New el © Add New CATEGORY Add New © Add New
Connectars Corroded X CORRODED CONDUCTOR (1) X [ECLIINELITYE)] > 8 - BROKEN BOND (0| | MARKERBALL (0)

MARKERBALL (0) NEST (0} CORRCOED CONDUCTOR (0)

CORRODED
CONDUCTOR

m Add New LNl @) Add New

Ground Bands Broken X siis e ViP g MARKERBALL (D) MEST (0)

CORRCOED CONDUCTOR ()

[ENl © Add New

LrUTe= TITNG VR BROKEN BOND (0)  NEST (0)
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&
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Augment limited datasets for higher accuracy

work with limited data

« Generate variety of images for initial datasets

« Software can apply filters to augment data and increase
Images for training

« Augmented data reduces overfitting for small datasets
and increases accuracy

Augment data

Select the filters to use to augment your data. A new data set will be created Blur sample
that contains the original data as well as additional images created by using
these filters. Visit the IBM Knowledge Center for more information about data

———
augmentation.
Blur z [] color

[T] Rotate

z o
g
g

[] vertical flip

[] crop s 3
s

Limited dataset Inbuilt augmentation algorithms Augmented datasets
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Enhancing actionable insights with computer vision

WatsonloT Insights for Energy IBM PowerAl Vision
Dallas v / ... / AllSubstations v / %-/ [ Map Report Matrix | Search

Overview Pole Breaker Transformer 945 Visual insection fa... X

Multimedia

Visual Inspection Factor: Transformer 945

Date

Health Data Quality Type: Distribution transformer
Avg. Integrity Avg. Reliability 1D: DT_123456789
E Location: North Austin
22.72 55.12 76.04 Image counts: 12
VERY BAD ok ) o Top 3 defects: Defect1
Defect 2
— P — Defect 3

@ @ &5

Health Breakdown (i)
Images

Factor Rating (Max) x Weight / Total Max Rating  Last Recived

Ol Leaks/Gaskets and Seals 4(4) 88 2016-09-18

Bushing/Support Insulators 2(4) 88 2016-10-09

Tank and Mechanism Box 1(4) 88 2016-09-09

Test Result

Contact Resistance 0(4) 88 2016-09-09

Type Confidence

Overall CB Condition 0(a) 88 2016-09-09

B Scratch 99%

Stored Energy 0(4) 88 2016-09-09

Control & Mechanism Components 0(4) 88 2016-09-09

W Smudge

NONN R R R BN

Bushing Condition by Visual g 1(4)
Insnection

88 2018-01-05

Bushing Condition by Visual Ispection 433 VOLTS

Summary: This is one of the key component of transformer.

The health is mainly impacted by Le:
Images count A

12 3 25

Action
Criticality Breakdown View Factor R~ it

253 317

Score = Rating (Max) x Weigh / Total Max Rating  Last Recived
t

411

Number of Industrial Customers 317 3.17/5 10 64 2016-09-09

KPI dash boards Visual insights
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Crowdsourcing Flexible Energy

Blockchain at Scale



@TEI’]I’]ET “Crowdsourcing Flexible Energy” - Turning electric

Taking power further

cars and household batteries into distributed energy sources

Helps ensure accuracy and trust

in the recorded energy transfers

through a shared, distributed, secured

Millions of euros potentially saved Encourages consumer participation
on costly curtailment and redispatch S _ by rewarding energy contribution
MEENIES with lower energy bills

“We believe that blockchain could potentially form the basis for a new European energy system and become a
standard for other European countries.”
—René Kerkmeester, Digital Transformation Lead, TenneT TSO B.V.




What was the method?

Design Thinking and Agile at scale
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Design Thinking combined with Agile....Key to Success

Envisioning

Use Agile and
Minimum Viable
Products to
deliver projects,
and “build” new
capabilities
faster and
better.
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