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Main Question

What is the vector-direction of digitalization?




6 Questions

- Digital twins
. Digital postoffices Vo™ N
- Beyona Al

- Virtualization

- NOo consumer disturbance
 Humanless Energy Services

http://barissanli.com/calismalar/2021/20210320-edider.pdf
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An example : Private driver

» There are very few people with private “chauffeur”

* YOU pay
- Salary /‘
. Taxes P/
. Insurance \\
e IS it 24/77

 There are lots of driving jobs (Pandemic)



What if?

You can rent a service (Taxi/uber)
Completely software based
On-demand/within reach 5 minutes
Autonomous Cars

» Creates a new business environment
» You can disaggregate the whole service
 Create different services

- Urgent/Vacation/Business

« Customize it to all levels
- Remember telephone services? (operator connection etc)



The whole logic

Human is the most costly element of all systems
For example energy audits

« Turkey's case

What-if “virtual audits”

Automated virtual audits + drone thermal imaging
All controlled by software

Cost decrease

Service volume

Cable TV or streaming service




Emerging crossings

Not only chips & interneet
More data

More insight
More behavioural insight 2 9

More digital=?More behavioural [#

-

| ess human=more services
Gig economy



Case study : Learning from Netflix

«Electricity consumer = Netflix/Streaming service
consumer

«Personality and expectations do not change a lot
«S0 What does the new age consumer expect?
«More custom designed services

«Better insight into consumer feedbacks
«Behavioural and Al methods

http://corpsitedev.bidgely.com/wp-content/uploads/2018/12/Netflix-Bidgely-Parallels.pdf

9



Clustering

«Netflix has 2000 taste groups
«Billing services
«Avoid “bill shock”s

GOLDILOCKS, DATA SCIENTIST?
Clustering is most effective when it balances personalization with scalability. Enter

data scientists, who optimize clusters for size and coverage, just like goldilocks. PERSONALIZING CUSTOMER SUPPORT
Effective clustering can be used to help utilities handle high bill calls more
TOO FEW CLUSTERS TOO MANY CLUSTERS JUST RIGHT efficiently. By incorporating income and/or payment history (e.g. customer is

typically late in paying their bill) into the clustering analysis, Bidgely can help pre-

%%%%%@@D@ determine if a customer is more likely to need help setting up payment terms -

@@@@@é%%% something that may be automated over the phone or even handled via web.
I 4 ' :‘: Conversely, by disaggregating appliance consumption data, Bidgely can predict
CORORDIDE KK and prepare call center reps for seasonal and/or “bill shock” calls, in which a
e human is best suited to answer guestions.
¥ Too many people in a cluster ¥ Too few people in a cluster / High level of personalization CI
X Lack of personalization )( Not enough scale to drive \/Enough scale to drive
meaningful business outcomes meaningful business outcomes

1 © 2018 Bidgely, Inc

http://corpsitedev.bidgely.com/wp-content/uploads/2018/12/Netflix-Bidgely-Parallels.pdf
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Declared vs Revealed Preferences

.User feedback is noisy
. Thumbs up/down better than 5 star
«Surveys: Consumer may not remember ...

OPTIMIZING WITH FEEDBACK

Bidgely’s appliance-level recommendations have an “I did it / I'll do it” feature that
serves two purposes for customers: clicking “I'll do it” populates a customer to-do
list, while clicking “I did it” removes the recommendation for that customer. At the
same time, each click provides the utility with valuable feedback on what
recommendations are capturing the most interest, enabling further program
optimization.

In 2017/, Netflix eliminated its long-standing 5- A -
star rating system in order to more accurately
capture user feedback. What they had found
was that a user might watch a single highly-
acclaimed documentary and rate it 5 stars,
but watch ten universally-panned Adam
Sandler movies and rate them 3 stars. So
while user feedback indicated that they rate
documentaries higher (perhaps they felt an
obligation due to critical acclaim), their actual
behavior (that they love watching Adam Sandler movies) differed
significantly. By moving to a thumbs up/down rating system, not
only was Netflix able to continue capturing actual user behavior
(what movies they watch), Netflix also saw an over 200% increase This will keep the dishwasher

running smoothly and efficiently

In total feedback, and the feedback has proven more accurate over time.

(the user above is more likely to give both the documentary and - —
the Adam Sandler movies thumbs up).  moor | iDaw

If your dishwasher has a
Install a dimmer switch f']ter: keep it clean Jse a Smart Power Strip to...

()

Manage your stereo

v

http://corpsitedev.bidgely.com/wp-content/uploads/2018/12/Netflix-Bidgely-Parallels.pdf
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Design Matters

Different groups need different communications

PERSONALIZING ARTWORK

Someone who has watched romantic movies might be shown artwork containing
Matt Damon and Minnie Driver, while someone who has watched comedies might
be shown artwork containing Robin Williams.

Efternal Sun:

A

s Y
2 SERENDIPITY

PERSONALIZED EE MESSAGING
Clustering helps Bidgely determine how to best personalize its communications
with each customer.

ENVIRONMENTAL CLUSTER MONETARY CLUSTER

GOOD WILL HUNTING

N]Aﬂ yEMENT By redUCIng

your energy
usage today,
you'll help us
plant 500
trees!

By reducing
your energy
usage today,

you can save
up to $5.00!

http://corpsitedev.bidgely.com/wp-content/uploads/2018/12/Netflix-Bidgely-Parallels.pdf
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Experimentation and Testing

«ENngaging consumers

OPTIMIZING OPEN RATES

In the example below, a utility was running an EE program and was interested in
using the program name as the branding for all communications. However, when
Bidgely tested the program name and the utility’s name in the email subject line,
the utility name showed significantly higher open rates, prompting a course
correction towards the utility name.

PROGRAM NAME UTILITY NAME
Inbox Q Inbox Q.
Smartwatts Alerts 9:28 AM UtilityCo Alerts 9:28 AM
You spent $45.74 on electricity last bill... You spent $45.74 on electricity last bill...
Find out which appliances cost you the mo... Find out which appliances cost you the mo...
29% Open Rate 41% Open Rate

LU,/ [/ VUL MYOILUUU V. MJIUYUlYy . UUILTT) VWY T UUTTLUI IL{ UNMNIVAUO/ LV I/ 1ILJINUGLITIATDIUYCUIY 1 Al CIIIUIS.pdf
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New Business Models : Bidgely

Customer
Experience

o Hyper-Personalization
o Al-Powered Smart Alerts

o Digitalization

Create individual journeys for all
your customers powered with
energy intelligence from the meter

LEARN MORE

Call Center

o Customer Representative Energy
Advisor

o Remote Audit
o High Bill Analyzer

Confidently solve your customer's
energy concerns with personalized
energy advice generated by
Utility Al

LEARN MORE

Your Bi-Annual Energy Report
) August 6, 2020

® Energy Efficiency

o Behavioral Energy Efficiency
o Behavioral Demand Response

o Demand Side Management
Targeting & Recruitment

Leading providers are switching to

Bidgely to take advantage of
energy analytics for all their DSM
related programs

LEARN MORE

Smart Shop™

o Personalized Product & Service
Offerings

o Exclusive Manufacturing
Discounts

o Near Real-Time Rebate
Processing

Reimagine your Marketplace with
personalized marketing built in

LEARN MORE

SOLUTIONS CX TRANSFORMATION

1224 e o Garaicton Account Number 00028317:25  THIS IS NOT A BILL Dlgltal Customer Digital HER
This report contains insights into your energy usage
:\x :::wl;;ﬂm;ﬂ:w :WI::I:: en«mﬁmﬂ, E x e r i e n c e
= g Pplonost mdimonty s P Paper HER
. & ; HER 2.0
8 energyco.bidgely.com JohnSmith 123 BB Al-Powered Alerts
Main Street Silver Frame Solar Panel
Anycity Amysiate 123456789 Virtual Energy (Web, Email, SMS &
Assessment Mobile)
9 Energy CO. Your Energy Usage Over The Last 24 Months (Aug 2018 to Jul 2020) [‘MERS@[\@ )"}
T e B e AR Gas
2
120
U M hiy S 5 I&N\! L i ! i Enterprise
sage ont ummar —3 i 1} .
g y ary » | { it ¢/TT Analytics
Aug Sep Oct Now Dec Jan Feb Mar Apr
EV Solution

May 19 - June 18

$2,134 TOTAL USAGE YOU CAN SAVEUP TO §64 PER 1ol L

0 $399 - Heating

@ s243- Awayson —

o $220 - Water Heating Efficient

@ $78 - Cooling
© $51- cooking

p Largest increase: Oct 2019 vs. 2018: +512 (+15%) Largest decrease: Dec 2019

Your Highest Usage Appliances In The Last Year (Sep 2019 to Aug 2020)

YEAR IN YOUR ALWAYS ON
CATEGORY.

Don't want to keep unpluggi

Your home

5267 —
-

http://www.bidgely.com

hermostat With
om Sensor Included

72.,

$220

&
$137 /@

Small Medium
Business

Smart Shop
Marketplace

Call Center
Customer CARE



Case Study - New Business Models

Real-time feedback reduces energy consumption among the broader public without financial incentivesVerena Tiefenbeck, Anselma Worner, Samuel Schob, Elgar Fleisch &
Thorsten Staake Nature Energy volume 4, pages831-832 (2019) https://www.nature.com/articles/s41560-019-0480-5



Case Study - Texas Energy Crises

« Polar Vortex
Power Crisis

° W|nd tu rbineS Load on Texas power grid has fallen amid rolling blackouts
. M Ercot actual system load - Texas | | |
» Natural gas transportation Saturday Sunday Monday Tuesday

Initial
blackout

« Blackouts

. Limits of computer

Blackouts widen,
last longer

VAR

software

08:00 16:00 08:00 16:00 08:00 16:00 08:00 16:00
13 Feb 2021 14 Feb 2021 15 Feb 2021 16 Feb 2021

Source: Genscape, Bloomberg
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Griddy
. 10 $ monthly subscription griddy

it's on.

« Wholesale prices

Usage and Payment Statement

Member Name Account Number Usage Period

, Service Location Meter Number (ESI  Cost to Compare
- ID)

& app.gogridd V.Com L LT_]

——

-

Welcome, DeAndre v Total

TDU Delivery Charges

Griddy Membership

GRIDDY FILES FOR CHAPTER 11 BANKRUPTCY

Taxes & Fees

e s Your Total for This Usage Period

Total




Wholesale price peak

Power Crunch

- What has happened?
o Irying to bring more reserve
« Computer program decrease price
. Skip the program and declare 9000$/MWh

. Griddy consumers Co N _
- Little time to warn consumers e

- COnSU merS are nOt that 'ﬂeXible Source: Grid data compiled by Bloomberg Bloomberg @
- not protected from wholesale price fluctuations
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A consumer perspective

« Remote control's disadvanteges

Michael E. Webber @MichaelEWebber - Mar 25
Replying to @MichaelEWebber

B/c of the 2011 TX freeze that knocked out power | installed several
solutions to make my house robust against shortages:

1) super-efficient windows, insulation, etc.

2) electric heat pumps

3) natgas backup to the central heat pump in case the power went out
4) large solar array

#1 was very helpful, but items #2, 3 and 4 all failed.

My house is enrolled in the Power Partners program, which lets
@austinenegy cycle my A/C on/off in the summer for a few minutes at a
time to reduce peak demand. Across all the city’s air conditioners, it
saves 50+ MW of peak demand, which is significant.

savings.austinenergy.com/rebates/reside...

Q 2 3 1 O 19 W

Michael E. Webber @MichaelEWebber - Mar 25

| had no idea that they would also use that ability to cycle my heat pump
(essentially a reversed A/C) on/off. In the summer they might turn off my
A/C a few mins/hour. But the depth of the energy crisis was so bad the
situation was reversed: | only had heat a few mins/hour.

Ao ©Gaugell Center

12/22/2020 7:45pm - 3/24/2021 6:00pm
Summary for time-period shown in graph

Energy Used 2.61 MWh (approx. $339.41 used)
Energy Generated 3.02 MWh (approx. $392.59 saved)
Net 409 kWh sold (approx. $53.18 earned)

View | LAN Access | Tools | Settings | Help

-Stlmniary over last 30 days

(approx. $96.20 used)
(approx. $151.89 saved)

Energy Used 740 kWh
Energy Generated 1.17 MWh
Net 428 kWh sold (approx. $55.69 earned)

~ Electric heat pump consumption rises Pouerontags
and rooftop solar production falls as Feb 17-19 : il «
cold, snowy weather approaches Austin ] s |

B T, | T -

I:I:Ezn |Jan 2021 | Feb 2021 Mar 2021 Currant
—- Unfortunately, solar panels don't work when the power is out unless the

home has a battery (for safety reasons: if solar panels send power back
onto the wires, it can electrocute line workers making repairs). | don't
have a battery so my house lost power despite the solar panels.

C) 2 3 2 Q 25 '

Michael E. Webber @MichaelEWebber - Mar 25
But what about the gas backup for my heating system?

The gas backup (and gas water heater) have electronic controls,
ignition, blower, etc. When the power went out, | also lost my gas heat.

The house got even colder. Not quite life-threatening, but we were
headed that way.

https://twitter.com/MichaelEWebber/status/1374922246783971332



Case Study:How to use daily Covid data?

# 5. Now get the google mobility report in CSV then filter TR part
googleurl="https://www.gstatic.com/covidl9/mobility/Global Mobility Report.csv"
googledata=pd.read csv(googleurl)

trdata=googledata[ (googledata.country region code=="TR") & (googledata.sub region l.isna())]

Covid and Electricity C ti
# 10. now we initiate the whole dataset with columns work, commercial etc maxrows of 284
# number of columns

EEP8520 Cou rse # make sure that the row numbers for each data 1s same

maxrows=284
totaldata=pd.DataFrame({ date :dates[(0:maxrows],
‘work' : work[0O:maxrows],

o
Fu I I COd e ava I Ia ble 'commercial ' :commercial[0:maxrows],
'residential':residential[0:maxrows],

'retail':retail[0:maxrows],
'transit':transit[0:maxrows],

Covid mobility data from Google/Apple sy iy < P

totaldata.corr()

EIeCtriCity data frOm EPiA$ # 11. Correlation data from correlogram
o Simple Linear reg reSSion work commercial residential retail transit parks electricity

work 1.000000 1.000000 -0.882489 0.872141 0.885866 0.631478 0.584756

° ° ° commercial 1.000000 1.000000 -0.882489 0.872141 0.885866 0.631478 0.584756
ReSId e nt I a I VS TOta I CO nsu m pt I o n residential -0.882489 -0.882489 1.000000 -0.918531 -0.943874 -0.889814 -0.728920
retail 0.872141 0.8721417 -0.918531 1.000000 0.974035 0.802017 0.742920

transit 0.885866 0.885866 -0.943874 0.974035 1.000000 0.829138 0.738101

parks 0.631478 0.631478 -0.889814 0.802017 0.829138 1.000000 0.703587

electricity 0.584756 0.684756 -0.728920 0.742920 0.738101 0.703587 1.000000

http://barissanli.com/calismalar/dersler/eeps520-2020/lecturel1_covid.html



- A digital twin of all the electric system

« Why?

Climate Change

Support and drive Europe’s efforts
to become the world's first
climate-neutral continent by 2050,
by focusing on development of
efficient adaptation strategies

e

i

Energy

Provide new knowledge
to enable ambitious projects
like harvesting Earth’s
inner heat, converting
this geothermal energy
and storing it

Natural Disasters
Risk Management

Better anticipate occurrence
of extreme weather-driven &
geophysical natural disasters

Farming

Aid agriculture’s key functions
(irrigation, fertilisation, harvest)
and its response
to extreme weather

I
Qoo
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Air pollution
data

[©  woo
O woo
CECD

Renewable energy
& energy efficiency

O ooo
O seo
D

Satellite
data

DestinE
Data Lake

© e
O wee
© eos

Atmosphere
data

O eeo]
O  ees
O eee

Meteorological
data

©  oos)
O oce]
O oos)

Users’ own
data

Internet of
Things data

Soil moisture

D
O oo
FETD

Environmental
data

O ooel
O eoo
O ses

Climate change

Marine
data

https://digitaI-strategy.ec.europa.eu/en/library/destination-earth
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Q1 - Digital Twins

Extreme-scale capabilities

Data
assimilation
& fusion

Earth
observation

Earth-system
models

Impact
models

Quality and
uncertainty
tracing

Interactive
workflows

Physical
systems

Smart
Sensors
& loT

HPC
& Cloud

Data
analytics &
cognitive
computing

Smart
networks &
services

Digital continuum

- EEEEEEEEEEE DS EE e e e e Ew

Supercomputing

Digital Twins

' Artifical
' Intelligence
' Methods

T s s EEE -

Socio-economic
impact sectors

Economics
& insurance

Hydrology
& water

Hydrology
& water

Food &
agriculture

Biodiversity

Transport
& tourism



Q2 - Digital Postoffice
- Age of digital identity

» Digital & lots of data related
to identities

- The deeper the data = finger
print

 Protection of digital identities
= a public good?

W N



Q3 - Beyond Al

- Weights and Matrices

- What if instead of numbers, probability curves rule

Likelihood Evidential Distribution

I e Higher Order Diatrbution —— .~ Lower Order Distnbuton: .
Function - N sl o™ = pisid

A 8 C

lllllll

y ~N(p,0°)

DN



Q4 - Virtualization

1. Transceivers (using IEEE
Standard 802.11p) send out
a basic safety message

' ' ' tenth of d.
* V | rt u a | | Za t | O n a SS ets ?';eerrn::sagz ’?eﬁ:{:r:gipients Ealilider 30 F1o o0
L Longitude: -73.844283
where the transmitting
. . . vehicle is by latitude,
* V I rt u a | I n e rt I a longitude, and heading.
° Vi rtual pOwe rt pla ntS 2. The Virtual Traffic Lights

(VTL) algorithm takes that
. ? vehicle’s data, adds it to
° | data from nearby vehicles,
Virtual consumers: St et
readouts from digital
mapping services.

40.719994, -73.844846

» each plugs
- Virtual transformers & lines
» Virtual capacities?
« Why? Flexibility & security

2
https://spectrum.ieee.org/transportation/infrastructure/how-vehicletovehicle-communication-could-replace-traffic-lights-and-shorten-commutes



Q5 - No consumer hustle

Objective function

« What is the optimal duration for
consumer to think about
DisCo/services?

« ZERO
« How to enable it?

« More powerful but less visible
services (integrating to Siri?)

oN



Q6 - Humanless Energy Services

« Automobile revolution
« T Model to Tesla
« Textials -> Human to Machine

« Telecom infrastructure
e Switchboards

« Energy services? Why do we need humans?
How to eliminate it?

* .v.; .- L. !\ >'-.. k-_.‘l' !-\ \ *‘o“‘-‘-“t‘] '\‘t", - pr_ : -~ " e - plb 2 :
SOHLLULL BRD LR E R R : Sal e ETRROCURRR e
AR [ B - . 2 & & ; NN R TR ek by, oy i,

. |f there is a pattern?
« Virtual assistants to field services

~N N



Conclusion

Future is an ongoing discussion
ldentify the vectors

But they mutate with new tech
Which generation of Al is it?
o 4th or 5th?
How to eliminate human factor?
« Why? cost, speed copy

Virtualization of assets
Inevitable
 Creates new market models



thank you

barissanli.com
twitter.com/barissanli




