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Automotive
§202 Billion

Healthcare
$69 Billion

Utilities
$36 Billion

Consumer
electronics
5445 Billion
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From Database to Data Lake
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A FDCC N )Feeder Data Control Center

A DDCC( N )Distribution  Data Control Center
A ADCGY N )Area Data Control Center

A CDCC( - )Central Data Control  Center
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Buildings with heat pumps

Heat pumps have ff;‘\ @
varying sizes and ¢
power ratings. -

S
7

WV

Heat pumps -

energy from the environment

The heat source for a heat pump is

N ambient heat. such as is contained in the
air, Using a cooling agent. it extracts its
heat energy. By supplying electricity (e g
from wind power) the cooling agent
greatly compresses and reaches a high
temperature. making it Suitable for heating
use

In a Virtual Power Plant, decentralised power
generators such as combined heat and power
units and energy consumers such as heat
pumps are linked together as one unit and
centrally controfled

Central heat control room

Centralised control of the systems spread
across several locations is carried out at the
heat control room. It is responsible for overail
coordination of the interconnected systems.

Renewable energies

The Virtual Power Plant can be controlied with
great flexibilty, and is guided by the share of
wind energy in the grid. Particularly at times

Public power grid

Berlin is supphed with power by the German
and European integrated grid and by Vattenfall

power plants. Small decentralised systems such

//-i\\..n.....k........u..n

' Wirskess communication ..

This ensures an optimum balance in the power
grid and creates room for renewable energies.
While heating requirements are covered by
decentralised generators, the power genera-
ted at the same time can be fed into the grid

Vattenfall has decades of leading experience in

the coordination of power flows, for example in the
supply of district heating to 620.000 Berfin homes.

-8

With heat pumps and CHP Unts

when large amounts of wind power are fed into
the grid, heat pumps, especially, can be operated
economically.

as combined heat and power units also feed the
electricity generated into the grid.

Combined heat and
power units have
varying sizes and
power ratings.

N2

Combined heat and power units -
the smart decentralised solution
Combined heat and power (CHP) units are
modutar systems for generating electricity
and heat. They are operated wherever heat
s consumed. Gas-operated intemal
combustion engines are typically used to
drive them. A CHP unit can predominantly
produce electricity at grid peak load and
butfer temporary excess heat in a heat
tank

Power flow with high wind in grid

€ Process steps with high wind in grid

s Heat lnm
T« 4 i 73 Al

22 2

~ The grid load falls ~1 The heat

< towards an optimum ~~ can be stored in the
level The excess wind heat tank for tater use.
energy Is put to econom-

N

Process steps with low wind in grid

- buidings with combined
heat and power units via

&
Power flow with low wind in grid

g1 > | EEew
2N N
© Jrosice suce O nsemn O e
the heat tank for later optimum kevel The missing
wind energy s substituted
In an economical way.
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‘ Control panel

‘w lleb-SCADA access
IF Home Automation Module (HAM)

| Energy consumption monitoring

‘| Temperature sensor

| Presence sensor

[W] Lighting sensor

J Controllable lamp lighting
I Controllable blinds

I Controllable HVAC

(=] Controllable switches

n t Controllable ceiling lights
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GREEN BUTTON INITIATIVE

Energy consumption data can be used to:

o Smart meters capture your energy

consumption data and transmit it to 3|

your utility company h
—

X Track and analyze your energy
e use to conserve energy and

save money
o Your utility company

converts the data into the
Green Button format

“' app t
! S’ ! o LOUl ChoSa& apPS LAk Assist with retrofit
\ R B the Green Button format planning to increase .
= = =} the energy efficiency afs |

(e e of your home A,
L]
E ﬂ o You give your utility company T
share my data et '

permission to securely share your

m data with the app

* E
v "

‘l energ) use
H
E \' O il

Optimize the size and
P cost-effectiveness of
e The apps provide you a8 23] g rooftop solar panels
with information and analysis I 2

based on your data o g
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KWwinwwneJ @ 0 (Advanced Metering
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eighbor Comparison You used 22% MORE energy than your efficient neighbors.

How you're doing:

Great © ©

» | GOOD ©

More than average
dex combines electricity (kWh) and natural gas (therms) into a single measurement.
four B All Neighbors " Efficient Neighbors
3? Approximately 100 occupied, nearby homes that are similar in size  The most efficient 20 percent from 1

to yours (avg 2,651 sq ft) and have both electricity and natural gas  “All Neighbors” group
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A PJM Load Forecasting and Analysis(TSO)

I PJM 'Q wLoad Forecasting and Analysis
(PJM, 2015)(481 )

Ahttp ://pjm.com/~/media/documents/manuals/m19.
ashx

A hourly data
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A eGRID

A http://www.epa.gov/cleanenergy/energy -
resources/egrid/

1 A c n_ eeGRIDis a comprehensive source of data
on the environmental characteristics of domestic
electric power generation. It compiles data from
24 federal sources on emissions and resource
mixes for virtually every power plant and
company that generates electricity in the United
States. It also provides user search options,
Including aspects of  individual power plants,
generating companies, states, and regions of the
power grid.
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NETZTRANSPARENZ.DE

A https://www.netztransparenz.de/de/index.
htm



https://www.netztransparenz.de/de/index.htm
https://www.netztransparenz.de/de/index.htm




At ® V2 G2V
i W df B/ R 2e@ WY wXK
KW Ancillary services)

(Kwty

At A1 ( 2e @)
+

A(h he @)

56



A n .- e@HOYA NI
iW vQ A e @Y Stromnetz Berlin

GmbHA N 4 Y Netzdaten Berlin -
das Pilotportal ¥

A http:// www.netzdaten berlin.de/web/guest/home
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I Big Data and Demand Response Marketing: PG&E Signs With
Gridium

I https ://www.greentechmedia.com/articles/read/big - data-
and demandresponse- marketing - pge- signs - with - gridium
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A Big Data in the Utilities Industry (PG&E PPT, May 2015)

A http :// www
conf.slac.stanford.edu/xldb2015/Talks2015/14 Tues Gavri
lovic - Kerrigan - XLDBConference.pdf

A http://event.on24.com/eventRegistration/console/EventCo
nsoleNG.|jsp?uimode=nextgeneration&eventid=1023565&sessi
onid=1&username=&partnerref=uai&format=thaudio&mobile=f
alse&flashsupportedmobiledevice=false&helpcenter=false&
key=EFBE68BE860F767/04DAF193926 A2FDF8A&text language
n&playerwidth=1000&playerheight=650&overwritelobby=y&ev
entuserid=123203752&contenttype=A&mediametricsessionid=
980&1975&med|ametr|0|d 1527378&usercd=123203752&mode=
unch#
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A (Department of Energy, DOE)

A Building Data Analytics
I T Zip Coderl Open Data

i Y DOf£ X ¢ C M open dataset
http ://catalog.data.gov/organization/doe - gov

I NPO,Institute for Market Transformation
(IMT)

I J o090 N 4 (Building Performance
Database, BPD)
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http://catalog.data.gov/organization/doe-gov
http://catalog.data.gov/organization/doe-gov
http://catalog.data.gov/organization/doe-gov

A o N 4 - (Building Performance Database,BP[p
A It's All About the Data: How the Building Performance
Database is Informing Decisions on Energy Efficiency ( DOE)

I http ://energy.gov/eere/buildings/articles/its -all -about- data-
how building - performance- database- informing - decisions

A BPD: Include over 800,000 records from existing
residential and commercial buildings across the country
T https ://bpd.lbl.gov/#compare

A A $ Nt (subsidy) M t 3 N 4
Federal Energy Spending Tracker

T http ://data.instituteforenergyresearch.org/
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Open Data
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vn dBMWEnergiedaten:Gesamtausgabe

I http://Iwww.bmwi.de/DE/Themen/Energie/Energieda
ten- und analysen/energiedaten.htmi

\ J ; \
\ ; W G4



http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html
http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html
http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html
http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html
http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html
http://www.bmwi.de/DE/Themen/Energie/Energiedaten-und-analysen/energiedaten.html

At I "~ X A O Ném®
WhyEnergy Data?

A Energy Use Data Access

A https://lwww4 .eere.energy.gov/seeactio
n/topic - category/energy - use-data-
access
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A A Regulator’s Privacy Guide to Third - Party Data
Access for Enerqgy Efficiency

A Summarizes approaches taken by states on privacy
and security issues related to third - party access
to customer data and provides guidance on policy

, options for providing access to customer data.

A https://www4.eere.energy.gov/seeaction/publication
[regulators - privacy - guide-third - party - data- access
energy- efficiency
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A California Electricity Statistics & Data
http ://energyalmanac.ca.gov/electricity /

A California Energy Consumption Database
http ://www.ecdms.energy.ca.gov/

A X 2006~201P1 Y e T A electricity consumption by
entity/County/Planning  Area

A State Energy Profiles

A US Energy Information Administration
http ://www.eia.gov/state/

A N A

http ://instituteforenergyresearch.org/states/

\ \| / "
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Learn about the energy market in your community

Get basic energy market information that can help state and local governments plan and implement clean
energy projects, including:

» Electricity generation

« Fuel sources and costs

« Applicable policies, regulations, and financial incentives
« Renewable energy resource potential

Enter Zip Code or City

Get Summary Report

A State and Local Energy Data
http ://appsl.eere.energy.gov/sled/

A State and Local Policy Database
A Building energy efficiency
http ://database.aceee.org/

A Database of State Incentives for Renewables &
Efficiency http://www.dsireusa.org/
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https://www.youtube.com/watch?v=P9KPJlA5yds
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Flgure 7. COGNITO adaptive AR. (a) Visual workflow using video
observation. (b) AR support using previous digitalized visual workflow.
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http://youtu.be/ROmLc3KOTBs
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https://www.youtube.com/watch?v=mS_J3vRE3EI
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https://youtu.be/cP-1966UYEA
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A Microsoft HoloLens



https://www.youtube.com/watch?v=Qe232PnC8xk&app=desktop
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http://lidonglou.baijia.baidu.com/article/80705
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‘ [ 2 The Future of Augmented Rea...| ‘


https://youtu.be/6F_5WOkMLuI
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A iBeacons


https://youtu.be/6-KhNgun8FU
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https://www.youtube.com/watch?v=dRifosX01cM
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http://www.allstate.com/
http://www.myvita.com.tw/
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