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Reducing
Energy Consumption

Consumers, Governments &
Utilities want ...

* To reduce the amount of
energy used today

* To become smarter with our
energy usage @0
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As consumers better understand
the sources of their energy
utilization, they are able to modify
their behaviors in their energy
consumption.
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| Google PowerMeter

A free, online, energy-monitoring
tool that helps consumers save
energy and money.
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Track your energy. lse less. Save energy & money.
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Google PowerMeter

Through the purchase of
energy-management devices,
consumers can accurately monitor
& control of their energy usage.
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Track energy over time

See how much energy you have used

by the day, week or month. Electricity used Sep 30-Oct 1

_\'Dﬂy Week Month

eleciricity in KWW

Always on power

The darker shaded portion of the graph \
shows power that is always on, such

as any appliance that goes on standby L
made. Many appliances are always on; [ 4
you just don't know it. Discovering
these is one of the easiest and fastest
ways to reduce energy use and save
maney.

Frevious day

Wednesday Sep 30
7.4 kWeh used
Approx. 3485/vear
Abways on: 3.9 KWh used

Compared to past usage

Google PowerMeter: Energy User's Home

Thursday Oct 1
3.2 kWWeh used
Approx, 3223/ year
B Alvays on: 1.8 kWeh used

Google PowerMeter

] =]
Predict your costs
Google PowerMeter helps you to
predict your annual energy bill so
that you can start making changes
~ and saving early.

Customize your experience 6% under Thursday's energy budget ~ #
I 3.2 k\h used
Add your estimated cost per KWh, sign
up forweekly emails, and ghare your
usage with family and friends, \
Manage Discuss Help o

Join the community
Get tips on how to save from other

Google PowerMeter users and share
what has worked for you.
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~ Budget Tracker
| 8.6 kiWeh expected Set an energy savings goal for
yourself and track your progress.

Have a question?

Leam more about Google Powerdeter
from cur enline help center.



Google PowerMeter

In the future, loads within the home
will be capable of sending this
iInformation directly to Google.
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Google/Microchip
Partnership

Google powermeter

Google.org » Powerleter » Partnerships » Partners Already have Google Powerhleter? Sign in

Home  Overiew  Public Policy FAQ  Get PowerMeter  Partnerships

Current Partners

See our current utility partners, energy monitoring device maker partners, and channel partners from around the world.

Y Utilities ﬁ Featured Devices |@ Channel
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Itro

Itron Microchip NISC

Learn more Learn more Learn more

Hational Information
Solutions Cooperative
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Google PowerMeter API

® Allows device manufacturers to build
home-energy monitoring devices that
work with Google PowerMeter

Home Electricity Use
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Mote: labels in this graph are demonstrative, and are not part of PowerMeter's current design.
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Microchip Reference Implementation

Software Block Diagram

Provides activation
Parameters via POST

Calls sub-tasks
" Activation Request '“tng?:"s
Redirect to
Actelion URL Uses SNTP module
Serves Web pages ¢
(MPFS2 module), Uses hash functions
Retrieves
POST/GET data
P Opens TCP/SSL sockets
(HTTP client)

Calls Google PowerMeter
Task (GPollForWork)

Calls TCP/IP Stack Tasks
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Google PowerMeter API

® GPM Software Available at
http://www.microchip.com/
GooglePowerMeter

® Development Tools from
Microchip

® Microchip Explorer 16
Development Board

® Ethernet, Wi-Fi® or
IEEE 802.15.4™ daughter
boards
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Microchip Reference Implementation
Development Boards

® Explorer 16 + Ethernet or Wi-Fi® PICtail™
Daughter Board

Explorer 16

Development Board Ethernet or
Wi-Fi® PICtail™
Daughter Board
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Microchip Reference Implementation
Demo Block Diagram
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Energy-Monitoring Device
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Wi-Fi® HAN Gateway
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ZigBee® HAN Gateway
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Getting Started

http://www.microchip.com/GooglePowerMeter

QMl:nn:Hm

Y Products ¥ Design

Jome l‘| Support D|

me » Design Aesources Main Fage » Design Cenfers Home Fage »

Design Resources
o .

Introduction

O Featured Products
&r allows consumers to acy
egic Partner, Microchip ing
Reference Impl antation, which makes it
PowearMeter. Micrichip's Reference Implems
status messagefusing readily available Mi

own designs.

Google PowerMe
gadget. Az 2 Str

O Help

Strategic Partner Resources

O Google Powerleter

O Google Powerleter AP|
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Getting Started

YU CaN gat startad with the fligwing finmwans and devalopmant tooks. Plsace downikoad the Help flke for additional Instnuctons.

Firmware

Yau willl na=d thres firmware packages, installzd in the following arder, for this Aeaf=rance Implamentation:

rssall e e MICTOCID ADDIKCATon LIDRarses: witn Tne TCRYIR S5ack uS 20 of leser

iressall Microchip's Data Encryption Librarkes (part number SW30005D) for he SSL seourly laper o communilcate wish Googhe.

ARCFOUR o and REA oh orymographic 1 5 im e (Iraries resanehecumwmons‘ouvdw-nhede’au-TC:':Sﬂ

nessaliacion.

E Irestall or copy e fres Raference Implementation code o The direciony Thet you Instalisd The TCRAR Stack o Migochip Solutions by
dedaul]). Thils will owerarie some defsul: stack flles

B

Demonstration and Evaluation Boards

& Exploner 15 Deyalopmen Soand (Par Rumbar: DAMZ40001 ), winkon Inciudes T PICIAENIEEA010 and T dsFICIEFIISESEPT10 Plug
in Modules: (FIMs). For S2-b eraooeraliar de Mo T ion 1ou can get the optional PICZZNI PIM (Part Number: MAS20001) or
PICEINCE USE PIM (Par Mumbar: MAZI000D)

- Dneo“.he‘\o m-rg=c‘-a Plhas™ Boards for TCPAF conmeciviy:

ETermet FiCall™ Plus Deugmer Soard for 10 Mbps (Fart Mumber: '031541

OFar Mumber: AC1541335 or

FiCzall Plus Deugmer Ecand (Fart Number: AZ184135-2)

=) or Fast 100 Mbps Efemet PiCiall Pius Daughter

S

-

Explorer 16

Development Board Ethernet or
Wi-Fi® PICtail™
Daughter Board

Hardware Tools

HPLAB ICD 3 In-Circult Debuggs
aloo usa othar hardwars dabuggs:
Emulatar Systam (Part Number:

Software Tools

# MPLAEN Intagrated Devslgpmeant Emviranmeant [ ME 43 or later) i an ME 'WindowsE application That helps you write cods That
willl nun 7 an embedded application, and Tien enabies: ¥OU 10 %57 Tt appllcation Wil warious and RACHWane COMpOnens.

» For e WIFHE demonsTation using The FICZ4FJ1ZEEA010 MCLU, :mmmsmu“_na Camplier for PIC24 MCUs (Part
Mumber: SWO0E01 4), which allows for code optimization. For all oher demonsTations, you cam usa e free O Compller In L T made
inchuded In e MPLAS IDE

W152035) k= racommendad for pragramming and debugging your d=signs. You can
uch & PDCKIE™ 3 D=bug Ewprecs [Part Mumber: DV 1521317 and MPLAS AEAL DDE™ In-Circult
OW2482005).




Summary

Google PowerMeter is a free energy
monitoring tool that allows consumers to
monitor their energy consumption from
anywhere online.

Microchip's Reference Implementation
enables power monitoring and
communication to Google.
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Thank You

® Note: The Microchip name and logo are registered trademarks of Microchip Technology Inc. in the U.S.A., and other countries.
MlcnocHlp MiWi and PICtail are trademarks of Microchip Technology Inc. in the U.S.A., and other countries.
All other trademarks mentioned herein are property of their respective companies.



