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BLOCKCHAIN, que oportunidades para o sector energéetico ?
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From the Internet of Information to the Internet of Value

May 31, 1993 May 15, 2017

THE REAL LEGACY OF BOBBY KENNEDY DonTapscottinterviewed

inter-ac tlve

1. new technology

jljyt;”;ﬂzgf)‘;g“he. | ABacked by sophi st iblockahand t e
play and learn ¥/t R\ | can potentially disrupt every institution in some way. In
o oustry (V72O | this interview with McKinse
(maybe) | Tapscott, coauthor of Blockchain Revolution and
cofounder of the Blockchain Research Institute, posits,
AWhat i1 f there were an 01l nt

global distributed ledger or database where anything of
value, from money to music to votes, could be
managed, transacted, and exchanged in a private and
secur e MeKInsey 0 O




NEWS

The World Economic
Forum expects that in
2025 1/3th of the global
Gross National Product is
being handled via

Blockchain Technology.




Nl n comparison to
almost $5 trillion traded on

the international currency

markets each and every

day, Bitcoinbs $2
market cap is next best

thing to a rounding error. It

could vanish entirely and

only a small cadre of true

believers (and high-end

drug dealers) would even

mar k 1 ts passing.
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The CEO of a Financial Institution - . — —
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WannaCry2/irusattackon Fridayl2th May 2017

A 300,000computerswith fileslocked

A 150 countriesattacked

A 167peoplehad payed the ransom72
hoursafter the attack, totalling US$

50 OOO What Happened to My Computer?
]

Your important files are encrypted
Many of your documents, photos, videos, databases and other files are no longer
accessible because they have been encrypted. Maybe you are busy looking for a way to
T h e ran S O | I lwas U S 3 O O y t@ e | recover your files, but do not waste your time. Nobody can recover your files without

our decryption service.

payed I n b itCOI n p"l’mrj‘ ™ | 11 1 Recover My Files?

SIS20M7 16:32:52 Sure. We guarantee that you can recover all your files safely and easily. But you have
not $0 enough time.
Time Leht You can decrypt some of your files for free, Try now by dicking <Decrypt>
: But iIf you want to decrypt all your files, you need to pay
You only have 3 days to submit the payment. After that the price will be doubled.
Also, if you don't pay in 7 days, you won't be able to recover your files forever
We will have free events for users who are $0 poor that they couldn’t pay in 6 months

W Wana Decryptor 2.0

Your files will be lost on

How Do I Pay?

Payment is accepted in Bitcoin only. For more information, click <About bitcoin>.
Please check the current price of Bitcoln and buy some bitcoins. For more information
click <How to buy bitcoins>

And send the correct amount to the address specified in this window

After your payment, click <Check Payment>. Best time to check: 9:00am - 11:00am

|
i L e al N e 4 - " 4.

Send $300 worth of bitcoin to this address

1219YDPgwueZ9NyMgw519p7AABIsjré SMw I

N192007 163252

Time Lok

bltCOl

Contact Us




Whatis oBlockchaia WKieredoesit comefrom?

Coin

nBi t ¢sadigital and

global money system (currency). It
allows people to send or receive
money across the internet, even to
someone they don't know or don't
trust. Money can be exchanged
yvithqut being linked to a rea_l éSatoshiNakamotc
identity. The mathematical field (2009)

of cryptography is the basis for

Bitcoin'"s security.o

Wikipedia
Technology



https://simple.wikipedia.org/wiki/Currency
https://simple.wikipedia.org/wiki/Cryptography







31th October2008

Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto

“A purely peer-to-peer version of vy oo

electronic cash would allow online
payments to be Se nt direCtly from Abstract. A purely peer-to-peer version of clectronic cash would allow online

payments to be sent directly from one party 1o another without going through &
financial institution. Digital signatures provide part of the solution, but the main

one party to another benefits are lost if a trusted third party is still required to prevent double-spending

We propose a solution to the double-spending problem using a peer-to-peer network

Ihe network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work, The longest chain not only serves as proof of the sequence of
cvents witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers, The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest

proof-of-work chain as proof of what happened while they were gone




2008

A Augustl18
A October31
A November09

2009

A January3
A January9

A Januaryl2

2010

A May 22

Somekeydates

Domainnamed 6 A O 2rdgistarati N €
BitcoinDesignpaperpublished
Bicoinprojectregisteredat SourceForge.net

Genesidlockestablishedat 18:15:05 GMT
Bitcoinv0.1lreleasedand anouncedon the
cryptographymailinglist
Firstblocktransactionin block170from Satoshi
to HalFinney

oL @dy10,000bitcoinsfor two pizzascosting25
dollar€ WdayvalueisUS$ 17 m

The Genesis Block
Block 0¢

uuuuuuuuuu

20832
Raw block

Transactions

Transaction” | Fee’ | Size (kB)” | From (amount)’ To (amount)’

Generation: 50 + 0 total fees | LALzP1cPSQGCARDMPTITLISLmy7DivINg: SO




WE NEED TO KNOW WHO SATOSHI
NAKAMOTO |5 TheNewYorkerMay 6th, 2016

Satoshi Nakamoto is the name used by the unknown person
or persons who designed bitcoin and created its original
reference implementation. As a part of the implementation, he
also devised the first blockchain database.

The Australian entrepreneur Crai 74 Wri gbz"s
announcement last week that he is Satoshi
Nakamoto, the creator of bitcoin, was met with
strong x/cci/n‘icism.



1.
2.
3.

Trustedthird party
Validatesentries
Safeguardentries
Preservesistoric
record

Midleman

74



Midleman

Trustedthird party
1. Validatesentries
2. Safeguardentries
3. Preservesistoric
record

Bitcoinapproach




Blockchains a secureshared distributedledger

Shared
Blockchain value is directly linked to the
number of organizations or companies that
participate in them. There is huge value to
even the fiercest of competitors to

Secure participate with each other in these shared

Uses cryptography to create transactions database implementations.

that are impervious to fraud and

establishes a shared truth.

Ledger

The database is
@~ “write once” so it is

an immutable record

of every transaction

that occurs.

Distributed

There are many replicas of the blockchain
database. In fact, the more replicas there
are the more authentic it becomes.

Origin Microsoft



Ledger implementation iBlockchain

= Aledger is an append-only database most commonly used in accounting
» The digital distributed ledger creates the same copy of the data across all the participating nodes
= All new transactions are digitally signed and then broadcast across the blockchain network to be added to the system

= Participants in the blockchain verify the transaction is valid and then write it to the ledger

= This is the technology originally designed to power the bitcoin currency ey s
Alex Katie Payment $500 g_:_—_EE // XR'-:_-_:_—_'EE
Jim Sally Payment $300 o ‘ = o ‘ o
Alex Garth Asset Car =TT e
Katie Tony Payment $100 :E ? :':j %&7/15 g ZjE
Molly Paula Message | love you \ === —=== /

|'|1||||1|

||||||'H|
1

el

tlhaallng
lllll|l|]|

g I

Example ledger
Entire network has

same ledger

Origin Microsoft



Blockchains a secure,

A No middleman
A Distributed nodes are synchronized

Traditional System

: A =55 Qu
.v(: 4 /// \,-/ S @
Centralized system Qau”

with stored ledger

Origin Microsoft

shared, distributed ledger

Blockchain System
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Distributed system
with distributed ledger
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How a blockchain works

(L (2 ©

A wants to send The transaction is The block is broadcast to
money to B represented online every party in the network
as a 'block’

I
i\

il

© 6]

Those in the network The block then can be added  The money moves
approve the to the chain, which provides fromAtoB
transaction is valid an indelible and transparent

g record of fransactions

v 4 v

https://www.weforum.org/agenda/2015/11/howwi||-blockchaintechnologytransformfinancialserviceé



Individual transactions are
combined to form a block.

v

The data contained in each
block is verified using
algorithms that only
produce the correct hash
(e.g. 5314hfi73rtp2fh73p...)
only if the right combination
is found.

The new block is added at
the end of the continuously
growing blockchain. The
data stored on each
blockchain (across all
blocks) is also continuously
verified.

5314hfi73rtp2fh73p...

53l4hfi 3p...

BN | [l
|
5314hfi73rp2hT 3p...

S3Mhfi73rtp2fh73p...

Theverificationmethod. Ablockafter beingverifiedis connectedto the previousblock
to createa chain thusthe namedblockchaid

With Bitcoin, the size of the current
blockchain rests at about 15 GB, growing
by about 1 MB per hour.
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o
Prev # 9DA

Tx dc8...

TX ab3..., Txde8..., Txfe8....,
Txdc8...., Tx fb1...

L

)

Block # 8CF
N

Tx fb1...

Tx ab3...

Tx de8...

The detalils get rapidly quite complex

£ )
Block # 9AD

B
Prev # 8CF

Tx fe8...

Unconfirmed /
Unordered
transactions

Ledger generation
by miners

Hash output of
previous block

Time

Transaction Order protected by Race

>

find x such that
f(block + x) <t
(crytographic hash)

S
i

X
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Blockchairtransaction validation process involves digital signatures using public
and private keys, distributed verification and cryptography

A An entity transfersitcoins digitally signinqusing ECDSA') A bitcoinsare transferred by sending the transaction to ne net,
'y aKlFaKeé 2F UKS LINBYA 2dza U NvhefedHe Rodes Ra¥daté By éofsertsifs § thd-ddatséciloRlis 1

of the next owner of the valugansfered viable and if so it is added to a block of transaction in the public
A The digital signature is added at the end of the transaction  registry.
. A Eachnew block of transactions is linked to tpeevious by an

“““““““““““““““““““““““““““““““““““ | a K I asKgSHA2562 algorithm.

! 1

! 1

i Transaction Transaction Transaction ! v
I

I I

: Cwner 1's Crwner 2's Owner 3's :

! Public Key Public Key Public Key ! Block Block

! : , 1

A :——P'I Prev Hash | | Ml:rnce| I"| Prev Hash | | Ml:mcel

I H H I

1 ' =

; [Hash| | Hash| } Hash | ; EEsIE EXERIE

! 1. . 1

I -

| Owner 0's Owner 1's Owner 2's !

l Signature Signature Signature i

: +7 ad |

| a7 I

| e Ea |

I L e I

: Owner 1's | Owner 2's Owner 3's :

: Private Key Private Key Private Key |

! 1

I I

LEllipticCurve DigitabignatureAlgorithm https://en.bitcoin.it/wiki/Elliptic_Curve Digital Signature Algorithm
2 SecureHashAlgorithmé uma funcao criptografica nao reversivel, que gera uma assinatura unica de 256 bits (32 bytes)

21


https://en.bitcoin.it/wiki/Elliptic_Curve_Digital_Signature_Algorithm

SmartContractsare an important functionality of Blockchain

A Business rules definetensaction A Guaranteeduture execution
A Encodedn the programminganguage A Example Contractuatonditionsunderwhichan
A Verified signed& encrypted option executes

v/

fabk —

An option contract between A triggering event like an Regulators can use the blockchain
parties is written as code into the expiration date and strike price is to understand the activity in the
blockchain. The individuals hit and the contract executes itself market while maintaining the
involved are anonymous, but the according to the coded terms. privacy of individual actors’
contract is the public ledger. positions.

Source: Deloitte University Press, DUPress.com



CKS OSNATAOF OA2Y inpSriarkKepartof thie arécgsS. BB td- 9B to

run a node is Electricity. Technology as evolved from CPUs, to GPUs to ASICs

GLOBAL BITCOIN NODES
DISTRIBUTION

Reachable nodes as of Tue May 16 2017
13:59:21 GMT+0100 (GMT Daylight Time).

63947 NODES

24-hour charts »

Top 10 countries with their respective number of

reachable nodes are as follow.

RANK COUNTRY

1 United States

2 Germany

3 France

4 Netherlands

5 Canada

b n/a

7 United Kingdom

8 China

9 Russian Federation

10 Switzerland

Mare (32) »

NODES

1982 (28.53%)
1310 (18.86%)
526 (7.57%)
370 (5.33%)
289 (4.16%)
252 (3.63%)
240 (3.45%)
205 (2.95%)
195 (2.81%)

102 (1.47%)

Canada

Méxi'co.

Nenezuela
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Brasil
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Bitcoin (BTCUSD) CFD

%1,000
The digital currency’s price rallies in Rumors of a Chinese
the lead-up to Britain’s decision to crackdown on capital flight
leave the ELl, and the pound sterling causes a belly flop when
takes a beating. Bitcoin bulls sober up. 1 6 9 4 9 8
o
800 c -1.43%

The Venezuelan
bolivar tanks;
Bitcoin rizes as
an alternative.

Alto: 1728.87 Baixo: 1646.61

Aviso! O valor do Bitcoin é extremamente
volatil. Bitcoin / USD como na moeda virtual
VALUE OF BTC-e.com. BTC-e

1BITCOIN



There are multiple implementations of blockchain available

Implementations available: Main differences:
A Bitcoin A Public or private
A Ethereum A How consensus is created
A Ripple Al 2gd aYIFI NI O2ydN)y OGat¢
A Stellar A Flexibility of customization
A Tendermint A Application Programming Interfaces (APIs)
A Factom A Scalability and latency
A Hyperledger A Resources required
AXIFYR Ylyeé 20§KSNRE
4 )
) 1 y /Pa\ .: °
bitcoin \‘, ethereum .7 HYPERLEDGER rlpple
@ Chain & Tendermint (#7)STELLAR  POWER{ L EDGER

- J




Butblockchains not suitedfor:

1. HighPerformancerilli) secondtransactions
2. Lowvalue highvolumetransactions

3. Justone participant

4. Replacin@transactionprocessingsolution

And
6. Fewproductionusesother than bitcoin o
7. Entrepr_lseofferlngsare|mature_ ‘6A HUGE aircraft hangar in Bod
8. Hypeisintenseandthe marketisyearsaway enough to hold a dozen helicopters, is now packed with
from consolidation computersd 45,000 of them, each with a whirring fan to stop
- ) it overheating. The machines (pictured) work ceaselessly,
9. Difficultto seea path from POC4o production trying to solve fiendishly difficult mathematical puzzles. The

solutions are, in themselves, unimportant. Yet by solving the
puzzles, the computers earn their owners a reward in bitcoin,
a digit-alr i ehgggobomid



BeforeEnergyblockchainaddressedther sctors It hasshowedthe powerto disrupt

them.

Financial market transactions,
especially currencies

Obitcoin

ACCEPTED HERE

Direct transactions between sender

and receiver (Bitcoin and other
currencies) — no intermediary
needed

Coinbase, BitPesa, Billion, Ripple,

Stellar, Kraken

Enercity (Bitcoin payment)

Ownership registration,
registry functions

Peer-to-Peer Transactions,
e.g. energy supply

Neighbor

Dotenta /; : '.§

Consumers

-

Sia'/'

Renewable

Producers

Decentral and secure storage of
ownership information
("decentral land registry")

Luxury goods: Blockverity
Land registry: ChromaWay
Art: Ascribe; ArtPlus
Diamonds: Everledger
Logistics: Blockfreight
Data: Stampery

Energy: ElecriCChain

Non-financial transactions
without an intermediary N

Energy supply: Brooklyn Microgrid,
Co-Tricity, Enerchain, Powerledger, ...
Renewable energy certificates:
Grunstromjeton, ElectriCChain, Solarcoin
Electromobility / Peer-to-peer Mobility:
Blockeharge, La'Zooz, Arcade City
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Xapodebit cardallows
the useof bitcoinsfor
everydaypurchases
andto withdraw cash
from ATMs

About  Wallet  Vault  Card  Security  Institutions Login SIgnupl

BRINGING BITCOIN TO
EVERYDAY LIFE

Interested In getting started with Bitcoln? Make a smooth transition from
flat to digital money! Xapo provides the tools you need to purchase
bitcoins, then manage them through our easy-to-use online wallet, spend
them with a swipe of the Xapo Debit Card, or store them in Xapo's free,
ultra-secure Vault,

BUY BITCOIN AT USD 387.51

WORLD'S FIRST REAL
BITCOIN DEBIT CARD

Your Xapo Debit Card seamlessly links to your Xapo Wallet and allows you to S~

use your bitcoins for everyday purchases and withdraw cash from ATMs.

N

GET YOURS




n OpenBazaar

A Free Market for all. _

No Fees. No Restrictions. St salecs Vigutne coc

WAL ¥ (= —
e

5 o

Hymottuo Honey (From Greece)

@hy

How does OpenBazaar work? 1t's a pear to poar markefplace. Blog

How are there no fees/restrictions? OpenBazmar lan'l o company... Racumantation

Is Bitcoin tha only supported paymant method? Yos currontly Project donations

How do | creato a store and sell items? Download the OpenBn: ¥ 0 o m




This Israeli Ride-Sharing App
Is the Utopian, Hippie Uber

Ride-hailing appL a 6 Zirs z
like a commune, using digital
tokens




U' 2 IVIL IS Prototype  AboutUs Blog Contact @ €@

REBUILDING THE MUSIC INDUSTRY
ON THE BLOCKCHAIN

Ujo is a new shared infrastructure for the creative industries that allows creators and their customers to
achieve greater levels of transparency, fairness and profitability.

We have Just released a live prototype which uses Imogen Heap's new song
Tiny Human as a test case.




If we put LandTitles
on a blockchainthey
would become
Imutable




We havedesignedandoperatedpowersystemsn the samewayfor manyyears

‘ HighVoltageTransformer

MediumVoltageTransformer

it |
Verypredictable
highperformance,
but not flexivel,
difficult to innovate

UJ I rost U_“ ' Host IHBM
SNANET
Everythingcentrally Ruming T Server

. e TCPAP Metwork TCPAP NEWONK ey
defined ; ;

SMA Modes Running
3270 Emulators

. Clients Rurning TN3270 : Clizrits Runring Th3270
| and TN3270E Programs and TM3270E Programs |




EnergyWeb:
at faddd
oPeerto Peek

lade

Less
predictable
but more
flexibleand

resilient







Smartgridsare mandatory. It should be possible to leapfrog present paradigm.
Power systems are facing three trengiscarbonisationdecentralizationdigitalisaton

Old Grid Energy 4.0 Grid
: A Transactiveenegymodel
ﬁ gir:\;‘?al gﬁg\(,evrsatlon A Distributed generation Cyberspace / Cloud Transactive
A Central)i:ontrol A Twoway flows
A Dummy loads A Distributed generation
y A Distributed storage
A Distributed Control - L
A Responsive loads Controls
A Loads/ Local GeneratidoT Sensors
enabled /
< - ! A %
"UTX‘«:&] —#m m ! Qv ‘ 4
] * e % ﬁ“.,—
e T ' g
& “a= - 1 o= ‘z;:ﬂ / >
SPOT PRICING ;

OF ELECTRICITY w3 “| vl —
' .n., =t \ __ »‘~ ’
e e 'S ..‘.‘z{:“ “\a.
Richard D. Tabors l:::is - _ 4 -y

drawing origin: solutions.3M.com




Transactive Energy
Interval G RI

, Meter ‘ The term " transactive energy" is used here to refer to
ﬁ ®/ techniques for managing the generation, consumption or
— _ flow of electric power within an electric power system
) through the use of economic or market based constructs
Macagessmt while considering grid reliability constraints. The term
S "transactive " comes from considering that decisions are
made based on a value.

Smart
Water l Appliances \4§ &
Heater R
HVAC Battery
System

© 2014 Baker Street Publishing LLC. All rights reserved

Transactive
Energy

Storage a0 . Storage
. ¥ Storage i * ﬁﬁ

Commercial

Storage
Decentralized
Energy
Resources

Residential

Prosumers Customers
Customers

Storage

Low voltage Microgrids 8

' A Sustainable
Siness and Regulatory Model
%4 % for Electricity .

L F,
Distribution grids url

Industrial
High voltage Customers

Transmission Grid

’ = L 'a h.D.

+ - Edward Cazalet, Ph.D.
" & .

h "
- ..?BAQ STREET PUBLISHING O

Storage

Pumped
I hydro and
Generators batteries Renewables

Coal, oil, gas, nuclear Wind and solar




The Internet of Thing$a(T) is growing at an unprecedented pace. Wireless has leapfrogged f
wire. Communications will be availably globally ahead of Energy. Energy should make use

D223fS LINR2SOI

Number of connected devices, over time El BuunN (

%

amiuion G \!/

g piLioN (=Y =
e (ED)--

mam o

B2LLoN G96) —:

A, ™ 000 >
(%) 1000000 o5miLON ()

O

Source: NCTA, drawing: The New Economy 3



loTis becoming a reality in the energy space. Soon all new appliancesediébabled.
With re:dyit is easy to retrofit old appliances

Cyberspace / Cloud A New RateStructuresto drive behaviour
/v .l.l \ A Responsivalemand

- TN e A Thelnternet of Thingsbasedon embedded
K / computingpower in devices

edp re:dy plug A/ C (control temperature)












Thefirst project, with notoriety, usingBlockchainfor Electriciy hasbeenthe & . NP 200 NApRyfect.

Theinitial motivation was SandyStorm

In Brooklyn thelransActivesrid, a joint venture
betweenLo3 Energand ConsenSysablockchain
developer, is a coperative system. On one side of
President Street, five homes with solar panels generate
electricity. On the other side, several homes buy power
when. In the middle is Blockchaimetwork, managing
and recording transactions with little human interaction.

W s
Neighbor ===
Consumers

/
[ &

Solar
Renewable |
Producers “

Siemens and U.S. startup LO3 Energy collaborate on blockchain microgrids
Erlangen, 2016-Nov-21

Siemens and the New York startup LO3 Energy are collaborating in the field of
innovative microgrids. The goal of the collaboration is to jointly develop microgrids that
enable local energy trading based on blockchain technology. Siemens is involving its
next47 unit, which was established in October 2016 as part of an ecosystem for
partnerships with startups to take a leading role in the evolving decentralized energy
system market. As a startup, LO3 Energy is currently supported by Siemens Digital Grid
and next47, in developing a solution for a blockchain-based microgrid in the New York
borough of Brooklyn i the first of its kind in the world and a starting point for developing
other joint microgrid projects in US and other countries.

44


http://transactivegrid.net/
http://lo3energy.com/projects/

Microgrid Pioneers

» 40-year homeowner in Park Slope,
Brooklyn
» st solar panels on her block

Net Metering
» Surplus production spins her meter in

reverse, but...
« Can Martha sell her solar surplus
to her neighbors? She can now.







