WORLDMETER.IO AS
INTERNET OF THINGS
CONCEPT FOR
ENERGY DATA INTEROPERABILITY

Ewald Hesse
Grid Singularity GmbH

14. Symposium Energieinnovation 2016 Graz



Energy Market Development

Trends Challenges Solutions

Centralized Decentralized Grid instability Smart grids
° MW

() o ..
"‘ ~ 0g®

Conventional Renewable Grid congestion ST Flexibility

Intelligent WZ}\

markets

Volatile markets

Power-2-Heat Big Data Data Privacy & (Cyber-) Security RES Virtual Power Plants DSM

Smart Meter System Balancing “Smart Prosumers” Power-2-Gas E-Mobility Smart Grid
Source: E-Control




C h OOse 0 n e ! (you cannot take two)

Intelligent
markets

T e Flexibility
: } Company X Company X Company X Company X Company X

Source: Cisco



C h OOSG O n e ! (you cannot take two)

Smart grids

Intelligent
markets

Flexibility
} Company X Company X Company X Company X Company X

analytics
your app

central
servers

Sensors

data’source

. |
Source: Cisco



C h OOSG O n e ! (you cannot take two)

Flexibility
} Company X Company X Company X Company X Company X

analytics
your app

central
servers

sensors
data’source

. |

will everybody choose the ONE ?
can i easily change if not ?

they have all my data ?

that probably costs hell...

what is my business model?

* % % %

Source: Cisco



Source: Cisco

Smart grids

C h OOse O n e ' (you cannot take two)

In'ell g nt

Flexibility
} - Company X Company X Company X Company X Company X

Your Data is their business model !!!
They don't want you to change...

Google, Facebook
data'source - W

will everybody choose the ONE ?
can i easily change if not ?

they have all my data ?

that probably costs hell...

what is my business model?

* %



Choose as many as you want! (. cnnge cos

Smart grids

analytics
your app

central

Servers

sensors
data’source

Source: Cisco



s
[ )
L

Intelligent
markets

Choose as many as you want! (g cos

=

AE
$

Flexibility
} Company X Company X Company X Company X Company X

analytics
your app

. b -
% ; central
| servers

sensors
data’source

they are interoperable?

i can switch between them in secs?
that probably is cheaper?

crowd wisdom?

who has my data?

* % % %

Source: Cisco



Blockchain



Globale Bitcoin Nodes

Jetzt online - Miners

(193 nodes connected)



BLOCKCHAIN Startseite Charts Statistiken Markte API Wallet _ Deutsch
info

Startseite bic axiuel gefundenen Blécke in der Bitcoin Blockchain Mehr:..
Héhe Alter Transaktionen Insgesamt gesendet Weitergeleitet von GroBe (kB)
398019 1 hour 20 minutes 1812 $11,502,020.10 F2Pool 887
398003 3 hours 26 minutes 673 $6,845,192.75 BitFury 350
398002 3 hours 30 minutes 390 $5,062,147.92 BitFury 219
398001 3 hours 31 minutes 1330 $ 9,226,405.44 AntPool 912
397996 4 hours 37 minutes 1285 $9,573,986.34 F2Pool 581
397976 6 hours 47 minutes 659 $1,269,891.34 BitFury 551

Neueste Transaktionen

Suchen
Hier kénnen Sie nach Blockh6he, Adresse, Blockhash, Transaktions-Hash, hash160 oder
E 44 £ aman AR da a4 AB SO S i e — | IPv4-Adresse suchen.
cf6ffece3a6d39cdfe083775... <1 minute $41.79 | Acresse / Firstots /1P / SHA-Hash [ search
f095c417cf75f496741b39dc8... <1 minute $10.26
ae2e380f72b69f93e90eef555... < 1 minute $6.12 2
Magnr - Bitcoin Trading Platform | Trade with Leverage
Magnr & 1 minute vor
€328e89bab3ac33973398ad60. .. <1 minute $288.79 WTFE. Coinbase. Fix this now.
/r/bitcoin 8 minutes vor
2662619c3ac3378dccdbb8859. . < Fithidts $44.91 [Stot;k I‘Zle‘lrlket Giant Deutsche Borse Working on Blockchain Prototypes
Loinbes hour vor
Bitcoin stealing malware evolves again
d20b9dda6a32069e84207361f... < 1 minute $1,995.29 [r/bitcoin 1 hour vor

Cypherpunks Continue to Write Code as Governments Threaten Encryption

Uber uns & Kontakt: - Datenschutz Policy - Nutzungsbedingungen - OK (193 Verbundene Knoten) - Erweitert: Aktivieren - | U.S. dollar v
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R3 CEV’s Consortium: 42 Banks with Combined

$600bn+ Market Cap; 60% Are Global SlIFls
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Source: CoinDesk

State of Bitcoin and Blockchain 2016 [ CoinDesk 99
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cut the middleman = server

Flexibility
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Worldmeter.io Platform
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Energy Information -now

private

data storage

Grid Balancij® Accounting

private open
Generation Regulator

data storage data storage

DSM

vat Main purposes of data exchange:
private

° Grid Balancing
Demand side Management
Green Certificates
Certificate of Origin
Forecast Validation

Open Data free

data storage

Private Data payable




Energy Information - e singutarity vision
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Energy I nfO 'm atIOn - Grid Singularity vision

private Energy Blockchain
identify ,timestamp, store

data storage

Grid Balancing Accounting

_—_—_/

private open

Internet of Energy

Generation worldmeter.io Regulator
data storage data storage
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e . Open Data free
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Energy I nfO 'm atlon - Grid Singularity vision
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Energy I nfO 'm atlon - Grid Singularity vision

o Scaleability
o Zero Knowledge Proof
o IPFS

private Energy Blockchain
identify ,timestamp, store

data storage

enable trade of
private information

Grid Balancing Accounting
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private open

private data

Internet of Energy
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Generation

data storage data storage
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Information Exchange

Data Trading Service

send data send data
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http://www.truevaluemetrics.org/DBpdfs/Energy/SmartGrid/Grid-Edge-2013-web.pdf
http://www.truevaluemetrics.org/DBpdfs/Energy/SmartGrid/Grid-Edge-2013-web.pdf

Information Exchange

Data Trading Service
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Info Provider ] Al >[ Info ]
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http://www.truevaluemetrics.org/DBpdfs/Energy/SmartGrid/Grid-Edge-2013-web.pdf
http://www.truevaluemetrics.org/DBpdfs/Energy/SmartGrid/Grid-Edge-2013-web.pdf

Information Gateway - wordmeter.io

Show some real-time
performance:

energy sources currently
generating

1. Data on page delayed by X hours.
2. realtime data & stream avalla.ble upon Login vision button
3. map centered around gps point of visitors IP address

Nokia MAPP: Power Plants, Consumer in Bulk, Grid, Battery

° n,oszzg BIC

show Day & Night Zones

Show some near real-time
performance:

energy sources currently
generating

Search Field - open data

News feed on:

1. new Dapps

2. Twitter

3. new Information Sources

4. Grid Edge & Transactive Grid News

how would that map look
like if we would have already
the world connected
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Apps & DApps

Secondary Market

Balancing Group
Accounting

Secondary / Tertiary
Reserve

World Green Bond

Benchmark
Performance

Forecast
Energy Brainpool

Market Analysis /
Research

Project Development

| Country

Asset Performance
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Asset Valuation

Energy Trading
Platform

Funding Platform
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Crowdfund
Data Source
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Emission Certificate
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Micro Grid
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