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loT Predictions 2020 bt
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§ —— Now — — Year 2020 —
1 O Billion 50 Billion Healtljnc.are
devices devices $69 Billion

1.5 /Person I 8 /Person
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‘\ My o $36 Billion
Ba 3

Consumer
electronics
5445 Billion

&} AE, Benson Hougland ,https://www.youtube.com/watch?v=_AlcRoqS65E
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From Database to Data Lake
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E $% % i (behind the meter)

i8 % 1 5% (Customer Experience, CX)= & # &
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Buildings with heat pumps

In a Virtual Power Plant, decentralised power

generators such as combined heat and power

units and energy consumers such as heat

=T AR A5 AR =

This ensures an optimum balance in the power
grid and creates room for renewable energies.
While heating requirements are covered by

A A
Heat pumps ";V‘: 0 @ pumps are linked together as one unit and decentralised generators, the power genera- Combne(_ige:;vaw
URYEG S 4 ; centrally controlled. ted at the same time can be fed into the grid PORECIN o]
power ratings. ! varying sizes and
~ » : power ratings.
> - e >
Central heat control room * a
§ P (o Centralised control of the systems spread Vattentall has decades of leading experience in o @
1 \ A across several locations is carried out at the the coordination of power flows, for example in the
> b4 heat control room. It is responsible for overail supply of district heating to 620.000 Berfin homes.
= ((' N ) coordination of the interconnected systems. !
> 1 J ] 1
\
=Ty X \]
2] &
v Witeless communication ...
with heat pumps and CHP units "'--..,_'
| " Renewable energies
The Virtual Power Plant can be controlied with when large amounts of wind power are fed into
& great flexibilty, and is guided by the share of the grid, heat pumps, especially, can be operated
wind energy in the grid. Particularly at times economically.
Heat pumps - Combined heat and power units -
energy from the environment / Public grid the smart decentralised solution
The heat source for a heat pump is Pove Combined heat and power (CHP) units are
/AN ambient heat such as is contained in the § Berlin is suppiied with power by the German as combined heat and power units also feed the modular systems for generating electricity
air, Using a cooling agent. it extracts its. , N and European integrated grid and by Vattenfall electricity generated into the grid and heat. They are operated wherever heat
heat energy. By supplying electricity (e g i 2 power plants. Small decentralised systems such = s consumed. Gas-operated intemal
from wind powerl. the cooling agent ¥ A ST § 5 combustion engines are typically used to
greatly compresses and reaches a high » i | ) .:::‘,é,:»h g L] drive them. A CHP unit can predominantly
temperature. making it Suitable for heating (2] < ] s e ::;mcle electricity at grit:::‘ag mﬁde;:n
use 4 S s y fer temporary excess heat in a
) R wrk
N = N
- P < & 0D ——
& S A4

Power flow with high wind in grid

s Heat lnm
T« 4 i 73 Al

€ Process steps with high wind in grid

)
24
=< A
. The gnid load falis -1 The heat ~ The heat pumps
- towards an optimum ' can be stored in the - usethe excess
level The excess wind heat tank for tater use. Wind power and generate buildings with heat
energy Is put to economi- from it
use.

Process steps with low wind in grid ->

&
Power flow with low wind in grid
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‘ Control panel
‘w Web-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

o Smart meters capture your energy
consumption data and transmit it to
your utility company

—O

‘ 0 You choose apps that
use the Green Button format

o Your utility company
converts the data into the

Green Button format

—

me share my data
-
v L

‘l energ) use
H
E \' O il

o You give your utility company

data with the app

e The apps provide you
with information and analysis
based on your data

permission to securely share your

Energy consumption data can be used to:

IxX*c

Track and analyze your energy
use to conserve energy and
save money

Assist with retrofit
planning to increase
the energy efficiency afs |
of your home '

Optimize the size and
cost-effectiveness of
rooftop solar panels

=10
)

&
alk
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eighbor Comparison You used 22% MORE energy than your efficient neighbors.

How you're doing:
Great ) @
1,544 » | GOOD ©
1,704 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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http://data.gov.tw/search/site/%E5%8F%B0%E7%81%A3%E9%9B%BB%E5%8A%9B%E5%85%AC%E5%8F%B8?page=1
http://data.gov.tw/search/site/%E5%8F%B0%E7%81%A3%E9%9B%BB%E5%8A%9B%E5%85%AC%E5%8F%B8?page=1
http://data.gov.tw/search/site/%E5%8F%B0%E7%81%A3%E9%9B%BB%E5%8A%9B%E5%85%AC%E5%8F%B8?page=1
http://data.gov.tw/node/17140
http://data.gov.tw/node/17140
http://data.gov.tw/node/17140
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« PJM, Load Forecasting and Analysis(TSO)
— PJM 1 5x 38 £ Load Forecasting and Analysis
(PIM, 2015)(48F )

 http://pjm. com/~/medi1a/documents/manuals/ml9.
ashx

 hourly data
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http://pjm.com/~/media/documents/manuals/m19.ashx
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Al

(il

eGRID
http://www. epa. gov/cleanenergy/energy-

resources/egrid/

EPA" s eGRID is a comprehensive source of data
on the environmental characteristics of domestic
electric power generation. [t compiles data from
24 federal sources on emissions and resource
mixes for virtually every power plant and
company that generates electricity 1n the United
States. [t also provides user search options,
including aspects of i1ndividual power plants,
generating companlies, states, and regions of the
power grid.
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¢« *Hw® ?;ﬁ;f] 2@ (5H0hertz, Amprion,
Tennet, Transnet-BW) & &= = e 4 7 3L
T L T eeEp ] (Netz Transparenz de) -
Al “'»""P]Zli‘g, T 7 ERERL D gb/}/%(ﬂ,'% £ 2
R R s £ A TR S %ﬁ%/ﬁ’f?%’?‘/ﬁ
frrB?ASRS (AEFE) 22T HY o
IRER TS 3 T8 2T = %
NETZ-TRANSPARENZ. DE

* https://www. netztransparenz. de/de/1ndex.
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htm
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Energy
Communications
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—-&d&r+ﬁ$ﬁhﬂé%fﬂﬁoa,l%z- (Stromnetz Berlin
GmbH) =& %4 F#dp 741 E (Netzdaten Berlin-

das Pllotportal)

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

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

 http://www—
conf. slac. stanford. edu/x1db2015/Talks2015/14 Tues_Gavri

lovic-Kerrigan-XLDBConference. pdf

 http://event. on24. com/eventRegistration/console/EventCo

nsoleNG. jsp?uimode=nextgeneration&eventid=102356b&sess1

onid=18&username=&partnerref=uai&format=fhaudio&mobile=f

al se&f lashsupportedmobiledevice=false&helpcenter=false&
key=EF8E68ES860F 76 704DAF193926A2FDF8A&text language 1d=e
n&playerwidth=1000&playerheight=650&overwritelobby=y&ev
entuserid=123203752&contenttype=Admediametricsessionid=
980gé975&mediametricid=1527878&usercd=123203752&m0de=1a
unc
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http://www-conf.slac.stanford.edu/xldb2015/Talks2015/14_Tues_Gavrilovic-Kerrigan-XLDBConference.pdf
http://www-conf.slac.stanford.edu/xldb2015/Talks2015/14_Tues_Gavrilovic-Kerrigan-XLDBConference.pdf
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
http://event.on24.com/eventRegistration/console/EventConsoleNG.jsp?uimode=nextgeneration&eventid=1023565&sessionid=1&username=&partnerref=uai&format=fhaudio&mobile=false&flashsupportedmobiledevice=false&helpcenter=false&key=EF8E68E860F76704DAF193926A2FDF8A&text_language_id=en&playerwidth=1000&playerheight=650&overwritelobby=y&eventuserid=123203752&contenttype=A&mediametricsessionid=98061975&mediametricid=1527378&usercd=123203752&mode=launch
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« 2015/9/21 PG&E Customer Energy Solutions
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 Webinar: Demand-Side Analytlcs for Utility
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« % s A% (Department of Energy, DOE)

 Building Data Analytics

—#71p Codez % ¥ Open Data
— % W kI (DOE) 7 4218 - + Bopen dataset
http://catalog. data. gov/organization/doe-gov

— NPO, Institute for Market Transformation
(IMT)

L Bl E (Building Performance

— deie 3g (b iE H 4L 5 B
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
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/| \

— Ll

U

=@ 45w F o E- (Building Performance Database, BPD)

[t"s All About the Data: How the Building Performance
Database is Informing Decisions on Energy Efficiency (DOE)

— http://energy. gov/eere/buildings/articles/1ts-all-about-data-
how-building-performance-database-informing-decisions

BPD: Include over 800, 000 records from existing
residential and commercial buildings across the country
— https://bpd. 1bl. gov/#compare

F B 2R R & 5S4 B4 2 (subsidy) 2 A Bt AT AL
Federal Energy Spending Tracker
— http://data. instituteforenergyresearch. org/
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—-ﬁéd@ﬁﬂiJf‘- BMW1 Energiedaten:Gesamtausgabe

— http://www. bmw1. de/DE/Themen/Energie/Energieda
ten—und-analysen/energiedaten. html
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Why Energy Data?

 Energy Use Data Access

 https://wwwd. eere. energy. gov/seeact1o
n/topic-category/energy-use-data-
access
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A Regulator’s Privacy Guide to Third-Party Data
Access for Energy Efficiency

Summarizes approaches taken by states on privacy
and security 1ssues related to third-party access
to customer data and provides guidance on policy
options for providing access to customer data.

https://wwwd. eere. energy. gov/seeaction/publication
/regulators-privacy-guide-third-party-data—-access-
energy-efficiency
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« California Electricity Statistics & Data

http://energyalmanac. ca. gov/electricity/

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

* 7 2006~20122 FF > = £ selectricity consumption by
ent1ty/County/Planning Area

 State Energy Profiles

 US Energy Information Administration
http://www. e1a. gov/state/
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http://1nstituteforenergyresearch. 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

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

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

« Database of State Incentives for Renewables &
Efficiency http://www. dsireusa. org/



http://apps1.eere.energy.gov/sled/
http://apps1.eere.energy.gov/sled/
http://database.aceee.org/
http://database.aceee.org/
http://www.dsireusa.org/
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https://www.youtube.com/watch?v=P9KPJlA5yds
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http://youtu.be/ROmLc3KOTBs
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https://youtu.be/cP-1966UYEA
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f*iﬁékii(Terrestrial Laser
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Tree marking (supported
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Harvest control,
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Supply-chain
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https://www.youtube.com/watch?v=Qe232PnC8xk&app=desktop
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https://www.youtube.com/watch?v=dRifosX01cM
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http://www.allstate.com/
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