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What happens?






Utl I Itl €S are faCI n g th € Ieg aCy What are the three most pressing challenges
C h al Ie N g es Wi th a hew face for your utility? Choose three.

o .
(D) Utility 43% | Asngwordorce

Source: 2016 STATE OF THE o o
ELECTRIC UTILITY SURVEY 41 /O Existing Regulatory model

Utilities have always had to
Y 3 8% Aging infrastructure

infrastructure and regulatory 37%

worry about their workforce,

Renewables integration
models -- but in the 21st century,

new technologies, market entrants 3 5% Stagnant load growth

and regulations have given these

legacy challenges a new face. 260/ Physical and/or cyber grid
O

security



Like humans do

to extract ideas

From past results

In a natural way

© 2016 IBM Corporation




This rapid increase of data volume and velocity Is transforming
Industries and professions, making new infrastructure demands

HEALTHCARE DATA GOVERNMENT & EDUCATION DATA
| | 99% 88% 94%  84%
Data flows from every device, replacing
_ _ _ _ _ growth by 2020 unstructured growth by 2020 unstructured
guessing and approximations with precise
Information. Yet 80% of human generated data Healthcare data comes from Government & education data
: _ S sources such as: comes from sources such as:
IS unstructured; therefore, invisible to computers
and of limited use to business.
Patient  Electronic Test Vehicle Fleet  Traffic Student
Sensors Medical Results Sensors Sensors Evaluations
Records
By 2020,
UTILITIES DATA MEDIA DATA
U 84U Q7% 82
1.7 MB 93% o : o
: growth by 2020 unstructured growth by 2020 unstructured
of new information will be created Utilities data comes from sources Media data comes from
every second for every human being such as: sources such as:
on the planet.
Utility Employee Location Video Images Audio

Sensors Sensors Data and Film



The world Is being reinvented in code deployed on cloud platforms as a
means to improve agility and flexibility

100,000,000
The world is being rewritten in software code,  lines of code in a new car of B2B
and cloud is the platform on which the new 5,000,000 0 collaboration
. . . lines of code in smart appliances -
digital builders—from developers to business P 50 /O will take place
rofessionals—are reimagining everything from 1,200,000 through web
p g g y g lines of code in a smartphone AP :
' ' iliti S next yeal.
banking to retail to utilities. 80,000 y
lines of code in a pacemaker
Smart TVs represented 27% of Sensors for industrial
all TV sales in 2012; by 2018, o— asset monitoring and
they will represent 82%. management will grow from just
over 15M units in 2014 to over
40M units in 2018
By 2020, there will be
Smart LED lighting will grow 925M smart meters installed
iy worldwide, more than double the
e L cote Toon
’ O .
communication, health, pollution Analytics Data APIs
and personalized services.
Revenues for
— o Smart grid sensors will
grow ten-fold from 2014
By 2017, there will be 1B Smart traffic sensors and othert© 2021
connected things in smart homes, devices installed in smart cities

including appliances, smoke o will grow from 237M units in

detectors and cameras. 2015 to 371M in 2017.
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Cognitive IoT = Al + Analytics + Human
Interface + loT
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Cognitive Business

An organization that creates insights & knowledge
from all forms of data, to enhance the expertise of
everyone In their organization, and continually learns
and adopts overtime, to help their clients, outthink,
or meet or beat, their market’s expectation

“The key to growth is the introduction of

higher dimension of consciousness Into our
awareness”

—Lao Tzu



IBM Design Thinking

We use IBM Design Thinking as a human-centred framework for moving from
design to operations. A proven approach with core practices specific to IBM.

Evaluate

the process of and decide whether
generating potential to move forward with
solutions for your an idea or generate

users’ problems alternate solutions

Explore

Prototype
ideas as concrete
experiences
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Example: The composable building



Building Management Evolution

Automated Buildings
(1980 — 2000)

_—

Visualize KPI
== Good for ratings

<= Allows identifying general
Issues

== Bad for identifying energy
waste

Smart Buildings

(2000 — 2015)

|

Analyze Energy Consumers

== Understand consumption of
rooms and central assets

== Only primary datapoints are
analyzed

Cognitive Buildings
(> 2015)

Learn Behaviour
== Predictive control down to desk level

Understand energy flow and building
occupancy

dk
== Consider comfort preferences of users
dk

Collect context such as weather and
meetings

Too data points even for advanced
analytics



Scalable loT Platform

Cognitive analytics
for deep insights
to unlock new
cost savings.

Customizable IoT platform
that provides simple
integration and high
scalability

Plug-and-play
Instrumentation
with 10T devices

Manage and find
your assets in 3D

Navigate a campus
via Watson speech
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Understand energy flow
and diagnose anomalies
with cognitive analytics

Language

Natural Language Dialog
Classifier

INTERACT I @ @

Speech to Text Text to Speech E @

00 . e

Single Sign On

Maximo Tririga
Access Trail

@00 0O
Visual Recognition

Alchemy API
Key Protect

REASON
10T RT Insights Predictive Analytics
LEARN
dashDB with R Apache Spark
=
S
©
INTEGRATE 5 @ ’ o
'E Watson IoTP  Presence Insight Insights for Weather

Application Security on

Insights for Twitter Room Booking

Electricity
with loT Meter

Vibration Data
with 10T Sensors

Occupancy

with PIR

Proximity
with BLE

Easily monitor and
maintain assets
before they falil

L

Desk Comfort
Sensors

+doeeoleala @ 2

Understand temperature,
comfort and occupancy in
buildings and data centers

Rapid modelling
with laser scanner
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ISS Turns to IBM Watson loT to put the
‘Human Touch' into buildings

Global leader in facility services taps insight from
sensors and devices to create better, happier buildings.

ISS, a leading global provider of facility services, has signed a commercial
agreement with IBM to use the power of Watson loT to transform the
management of over 25,000 buildings around the world.

Headquarted in Copenhagen, ISS is one of the world’s largest private
employers with over half a million staff managing everything from
concierge to cleaning, catering to technical maintenance for thousands of
high profile clients including Rolls-Royce, Nordea, Novartis, and Royal Air
Force in the UK.

Through the new agreement, ISS will tap IBM’s Watson loT platform,
consulting and advanced facilities management technologies to transform
the services it provides to building owners and users around the world with
the goal of making buildings more personalized, intuitive and user-friendly.

Working with IBM, ISS will integrate and analyse data from millions of
devices and sensors embedded into buildings including doors, windows,
chairs, meeting rooms, dispensers and air conditioning systems. Data will be
uploaded onto IBM’s Watson loT cloud platform and cognitive computing
technologies will learn from this data helping ISS optimise its services as well
as furthering its understanding of how people use buildings, thereby
creating new opportunities for innovation.







Energy & Utilities + loT



Four types of technology are disrupting energy and utilities
companies’ core business and operations

Consumer Technology

_B
o <

Solar PV Wind Apps g Social Networks
L] A 11T
Storage Electric Vehicles
Fuel Cells Microgrids Smart Appliances Prosumer Enablement

Information Technology

o e e mm o mm e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Increasing substitution threat

‘Embedded Advanced

Micro Processing Network Mgmt
Automated E .
Demand Response ! é:;—) e
. o ' ‘!g Cognitive Computing T o

Smart Grid & Situational !

Grid Digitization Awareness . Internet of Things Big Data and Analytics
N emem e Core Business Disruption ------------- - Blockehain
Increasing new entrant threat




Future Energy & Utilities Industry Models

Energy will be integrated on the back of more flexible and digitally enabled ecosystems/business platforms

Distributed Generation

O&_M Grid
Services _ Developer
Grid

Services [Healthcare }[ Elderly }[ Energy }
Care

Generator

c
[ Renewables H Commodity VPP

__— |

Micro J
[Generation ' — Storage i | 2 ( Telco Ny Home M&E 1
Energy - Manager 4 Metering Experience
Energy Exchange ’ - (B2C) Home
[ Aggregation ~ Microgrid l Mobility Automation
[ Gentailer }[ Demand } [Forecastlng EV ' DER } Insurance }[ Security }
Response
[ Asset | Weatner }[ Faf/illitties ~ Energy }
Analytics . & Business & Efficiency
Information : :
: City Experience
Services
Energy Data Customer Usage (BZB/BZG) Energy
Services Intelligence Monitoring Audit

Optimization Markgtlng Traﬁlq EPC Energy Mgt CI'Fy
Services Information Services Services




Future Energy & Utilities Industry Models

Energy will be integrated on the back of more flexible and digitally enabled ecosystems/business platforms

Distributed Generation

O&_M Grid
Services _ Developer
Grid

Services [Healthcare }[ Elderly }[ Energy }
Care

.
[ Renewables }’[ Commodity VPP
Generator

__— |

Micro J
[Generation ' —| Storage Grid R ( Telco ™~ Home M&E 1
Energy - Manager 4 MR Experience
Energy Exchange ’ - (B2C) Home
[ Aggregation ~ HBegl l Mobility Automation
{ Gentailer }{ DEMENE } [Forecastlng EV ' DER } Insurance }[ Security }
Response
Analytics . N Business & Iy
Information : :
: City Experience
Services
Energy Data Customer Usage (BZB/BZG) Energy
Services Intelligence Monitoring Audit

Optimization Markgtlng Traﬁlq EPC Energy Mgt Clty
Services Information Services Services




Opportunities for IOT

Smart Grid Sensors

Energy Efficiency / Microgrid Operations T BB ‘
Energy Management DER Asset Management _@ i

= ¢
loT captures energy consumption in Better DER asset management capturing
HVAC, Thermostat, Lighting and Water |OT data on Solar PVs, CHP, Inverters &
Heater in facilities, delivering Storage in real-time — “smart microgrid”.
individualized energy insight based on Optimize SCADA controls for maximized
occupancy, weather and holidays, to energy production, quality, reliability and
help reduce energy consumption & grid integration, the fusion of assets and
better detect equipment false settings assets In real-time control

EV Integration Substation Security /

Survelillance

Things are EVs and charge stations. Substation transformers have proven to
Delivers load forecast to charge be vulnerable to vandalism and cyber-
operators. Enables smart charging security attacks, security cameras and
capability via the control of charge timing, alarms are being instrumented to protect
speed, and the extent of vehicle charge, the physical security of the grid. 10T is
augmenting the spinning reserves and an enabler to allow remote security

the smoothing of renewable energy management and surveillance

variability. Charge station health
monitoring and asset management

Integration with smart grid sensor
providers (voltage/current, phase & power
guality measurement) to collect and curate
|OT data for grid operations, performance
management & planning, visualization &
analytics

Grid Operations

Smart Grid is utility’s 1st |IOT
Implementation. 10T is hugely effective In
capturing grid equipment data, applying
analytics to understand the data in
equation, and using these new found
Insights to optimize grid operations and
planning



Enterprise Asset Management

... will move customers to advanced stages of asset management maturity

23

*Ever increasing range of sensors

*Volume, velocity, variety
Instrumented .-\ ant driven information

i

Calendar base

Usage based Condition based

*Agility and Mobility

. *Highly Connected Systems
Interconnected  .Cross Collaboration

3

Asset Management Maturity

*From data to actionable intelligence
| *From reactive to proactive
Intelligent  .\\/hole lifecycle system optimization

Maintenance is an Expense

Time and Effort

il

—
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5
CD
Prescriptive
Predictive Risk based

é

Maintenance is an Investment
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Watson supports technical support and service

Agent Assist Field Technician Engineering
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Remote Visual Agent Assist Field Tech Assist Construction & Engineering
Watson In the Middle Field Tech Dispatch Lessons Learned
(Agent Assist) Optimization
Traditional Agent Assist Home Repair Services Health and Safety

Basic Triage VRU/ Agent

Assist

Troubleshooting/Q&A:
Self Assist

Service Request: Self Assist




How to do stuff
the composable way?



The IBM portfolio for cognitive

[
—

Connecting the
data that matters

.
.
l_';-l

Applications
Optimizing
operations for
business impact

Enabled
by IBM Cloud

D

Powered by
IBM Watson

Platform

Everything you
need to innovate
with 10T

lOT

Solutions

Local
Deployment

loT for [X] industry
Predictive maintenance
Asset management
Facilities & real estate
loT Product engineering
loT Platform

Enabling new business
models with integrated
solutions for industry

Business
Transformation

Blockchain

Edge

Weather

Non-traditional partners



Watson cognitive APl’s

Watson's APIs are cognitive building blocks

Message Resonance
Concept Expansion
Face Detection

Natural Language Classifier

Speech to Text

Text to Speech
Language Translation
Language Detection
Sentiment Analysis
Dialog

Retrieve and Rank
Image Link Extraction
Tradeoff Analytics
Entity Extraction
Tone Analyzer
Personality Insights
Taxonomy

Author Extraction
Concept Tagging
Relationship Extraction
Concept Insights
Relationship Extraction
Question & Answer
Feed Detection
Keyword Extraction
Visual Recognition
Image Tagging

Text Extraction

Retrieye and Rank

ETTT—

Natural Language Classifier

@ N
The first person mentioned by L

name in ‘The Man in the Iron Mask’

Tone Analyzer

==y ===
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Services are licensed separately. Some services may be in beta.
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All Categories

Infrastructure

Compute
Storage
Network

Security

Apps

Boilerplates

Cloud Foundry Apps
Containers
OpenWhisk

Mobile

Services

IBM Bluemix Catalog

Data & Analytics

Watson

Internet of Things
APls

Network

Storage

Security

DevOps

Application Services

Integrate

©
A

dashDB for Transactions SQL Database Data Connect

A flexible and powerful relational database for enterprise- (6 Data Connect: Self-service data preparation and
level online transaction processing. integration for analytics projects.

IBM IBM

Geospatial Analytics IBM DB2 on Cloud

DB2 on Cloud: Offers customers the rich features of an
on-premise DB2 deployment without the

Expand the boundaries of your application. Leverage
real-time geospatial analytics to track wh

IBM IBM
IBM Master Data Management on Cloud IBM Watson Machine Learning
IBM® Master Data Management (MDM) on Cloud helps @ IBM Watson Machine Learning - make smarter decisions,

businesses gain a trusted view of data in solve tough problems, and improve user outcomes.

IBM IBM

Informix on Cloud Insights for Twitter

IBM Informix on Cloud helps businesses gain a trusted
view of data in a hybrid computing environment.

Use IBM Insights for Twitter to incorporate Twitter search
results into your Bluemix applications.

IBM

Streaming Analytics Weather Company Data

‘ Use the Weather Company Data for IBM Bluemix service
to incorporate weather data into your Blue

Ingest, analyze, monitor, and correlate data as it arrives
from real-time data sources. View inform:

IBM IBM

Cupenya Insights

Elephan
€ F
Business Activity Insights for Bluemix© apps a P PostgreSQL as a Service

Third Party Third Party
Redis Cloud esese . TinyQueries
[ 4 [ 4
L L
Enterprise-Class Redis for Developers -3 Create complex queries easily

Third Party Third Party

Docs Catalog

Decision Optimization

Develop optimization applications, such as planning or
scheduling, using our APlIs to connect to |

IBM Beta

IBM Graph

A fully-managed graph database service based on the
TinkerPop stack.

IBM

Information Server on Cloud

IBM® Information Server on Cloud allows you to rapidly
expand data integration and governance

IBM

Lift

Lift is a fully managed data migration service.

IBM

ClearDB MySQL Database
Highly available MySQL for Apps.

Third Party

Namara.io Catalog

Open Data. Clean and simple.

Third Party
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