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Executive Summary

ook

Consumers value detailed information about their energy costs, and are interested in tools that enable
them to modify their energy consumption and reduce their environmental footprint

The Home Area Network (HAN) provides utilities a powerful platform to establish two way
communications with the consumer premise

Companies ranging in size from industry leaders to startups from both utilities and the non-utility
industries are actively seeking to participate in the broader consumer energy management market

The HAN device market is forecasted to grow at a CAGR of 185% and represent a $3.3B addressable
market by 2012; technology prices continue to decline

PG&EOGs Primary Work Efforts include
Standards development efforts to ensure device interoperability
HAN-enabled pilots (joint public/private trials funded by CEC/DOE, internal testing activities)
Monitoring the developing HAN-enabled products and services market
HAN Integration (A/C cycling programs, demand response, energy efficiency, dynamic pricing)
Utility operational integration (i.e. Call Center, IT, data mining opportunities)
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The Home Area Network (HAN)

Utility to Consumer
communication:

A Near-real time energy
usage information

A Time of Use pricing
iInformation

BroadBand A Appliance control/energy
Internet management signals

Consumer to Utility
communication:

~ HAN gateway
chip inside

1y Meter A Actual energy usage
information

A Response to device energy
management control
signals
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HANSs range from basic in-home energy displays to
advanced energy management systems

Basic Enhanced Advanced

AFully automated intelligent energy

AMore comprehensive in-home
management system

displays (usage, cost, time)

ASimple high-low indicator

Aln-home display

AProgrammable Communicating

AProgrammable Communicating
Thermostat (PCT)

Thermostat (PCT)

AOther automated/programmable
appliances

AElectric vehicle

' ADistributed generation and storage
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Consumers Value Energy Information

AWe're not talking about traditional demand respo

talking about putting the power into the hands of the consumers, who can customize their energy use
to save money or maximize comfort. o

i Rob Pratt, Pacific Northwest National Laboratory

Energy Usage Information Valued by Consumers? Consumer Interest in Home Displays?

Cost of the electricity using right now
Monthly costs in dollars and cents
Dally costs for three major appliances | 69%
Current month's use compared to same month last year |
Current monthly use compared o last month's use
Amount using right now in kWh 1
Price paying in kWh

Daily use in kWh | 20% 119
Monthly use inkWh | ]
Daily electricity use for three major appliances | . . .
Carbon dioxide emissions | High interest Moderate Little or no
Outside temperature at meter | interest interest

Daily costs in dollars and cents

0% 20%  40%  60%  80%  100%

OHigh value B Moderate value M Little or no value
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Consumers Care about the Environment

nGreen |living is certainly at the forefront of our
small est | ifestyle change can have significant env
- Stephanie Meeks, The Nature Conservancy
. . . . 2
Consumer Environmental Awareness! US Hybrid Electric Vehicle Sales
Thousands
( ) 349
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O Very well B Fairly well

Responses when asked fihow well do you feel you understand

environment al issues such as global warming and ecol ogical probl emso.

Pacific Gas and 1 Gallup research poll, March 2008 (Geographic focus i U.S Nationwide)
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Consumers Are Willing to Change

Research highlights the need to provide energy- éconsumers confirm theflr
usage feedback to consume mecdving detailed energy usage information

Feedback is critical to improving performance in any | 6d be interested in knowing

endeavor, and energy use behavior is no exception. But contributes to my total energy usage?

energy consumers, particularly residential ones, generally

are in the dark about their patterns of energy usage and

the associated costs.®

I Borstein and Blackmore, Energy
Insights | check [the IHD] every time before | leave the house to

make sure everything is off. | know that if it shows more than

Feedback on consumption is necessary for energy $0.04 | have left something on, usually the light in the closet

savings. It is not always suffofb@tprgoﬁqtf?@"‘but without

feedback it is impossible to learn effectively. Qg?jgnézzgrﬁ:r’ewer of IHD

I PG&E HAN survey respondent

Most domestic energy useéis invisible to the user. Most
people have only a vague idea of how much energy they are
using for different purposes and what sort of difference they | 6ve become | i ke one of Pavl o
could make by changing day-to-day behavior or investing in think I d6m going to take one o
efficiency measures.! anything to make it stop. It helps you change your habits.?

| Sarah Darby, Oxford University | Brenda Marchant

Energy consumer, Hove, UK
The New York Times

Pacific Gas and Sources: 1: THE EFFECTIVENESS OF FEEDBACK ON ENERGY CONSUMPTION, Sarah Darby April 2006 , Environmental Change Institute, University of
" E’ECffI—CCﬂfﬂpaﬂya Oxford; 2: ATrying to Build a Greener Britain, Home by Ho meersuivéyeDedémber 2803;r k Tirr?s,
4: http://www.amazon.com/review/product/BOOORBEGTS/ref=cm_cr_pr_link_2?%5Fencoding=UTF8&pageNumber=2&sortBy=bySubmissionDateDescending; 5:

Energy | nBombt ®j splay Units: An Evolving Market, Part 10, Borstein and Bl ackmor e,



SmartRate Program: Participant Feedback

Recruitment

94% of SmartRate participants were motivated to sign up for the program by the ability to reduce
their bill - the highest rated reason, but 83% were also highly motivated by having more control over
their energy costs.

Participation

Q.19 "What, if anything, did you do to reduce or shift your energy during the most recent SmartDay
you have experienced?" (multiple responses ok)

Top 5 responses:
38% Turned off and/or unplugged electronics, computers and chargers not in use
40% Shut off AC during SmartRate period
37% Used less AC
38% Avoided doing laundry during SmartRate period
34% Turned off unnecessary lights
Retention

81% of SR customers were very satisfied with the program, and 90% of customers stated that they
plan to continue on the SmartRate program after the summer.
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HAN Benefits

Customers

Reduced Energy Spending and Increased Environmental Benefits: The HAN will provide
customers with tools to reduce their net energy use and shift demand from peak periods, reducing
cost and improving their environmental footprint

Increased Empowerment: Customers will gain greater control, flexibility and choice over their energy
usage

Improved Match Between Energy Geneation and Consumption: Improved energy efficiency and
reduced peak demand will reduce energy supply constraints and reduce the need for investment in
growing energy generation

Increased Operational Efficiencies: By enabling automated two way communications between the
utility and the consumer, HANs will enable utilities to improve operational efficiency.

Improvement in delivery of Energy Programs: HAN provides a platform to promote energy
efficiency, demand response, and other customer education programs

Differentiated Services: HAN will provide a vehicle to offer differentiated services

Reduction in CO2 and Greenhouse Gas: Reduced carbon emissions, greenhouse gases and
conservation of natural resources will result from reduced net and peak energy demand enabled by
HAN

Societal Energy Usage Behavioral Shifts: Information on energy usage made available through
HAN will promote macro shifts in societal energy usage behavior
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HAN Market Growth Drivers

3 Customers have grown to expect access to detailed and actionable information for the majority of
products and services they consume regularly

An increasing number of customers would like to minimize their impact on the environment and
Customer desire tools to reduce their CO, footprint through lower energy use and the increased use of

Em powerment renewable energy

Many customers are motivated to minimize energy costs and maximize benefits by optimizing their

energy consumption; customers prefer devices that are easy to install, operate and priced at mass

market rates

Utilities must seek ways to reduce costs and increase efficiencies to maximize return to
shareholders and benefits to customers

GININAACIEN Al VISHT[ATSIYA < Utilities must be prepared to respond at speed to evolving customer preference for sophisticated

Considerations energy management systems
IOUs are interested in evaluating new opportunities

Several regulatory bodies T including the CPUC, EPA, Federal and State legislatures i are
promoting regulations to help minimize greenhouse gas emissions by shifting and reducing energy
Regulatory Mandates demand and encouraging renewable power generation

Regulators are focused on mandating demand-side solutions due to generation and transmission
capacity constraints on supply

The benefits of instantaneous access to useful information that is accessible anywhere, at anytime
Movement Towards is propelling a general trend towards connecting devices, people and systems through networks

Networked Future Networks have intrinsic value tousersi Met cal f eés | aw states that th
with the square of connections?
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HAN Market Challenges

Utility concerns about information security could limit the number and types of devices that
can be registered on the HAN

Customer concerns about security based on experience with loss of privacy, well publicized
data thefts and security breaches could hinder HAN adoption

Communications and platform technology standards are required to enable seamless
integration of HAN devices and applications

Consumer concerns about interoperability could slow HAN adoption until technology
standards mature

Efficient certification processes are critical to develop and deploy robust standards that
enable vendors to produce compatible products and to reassure consumers

Cost

Mainstream consumer adoption of HAN technologies could be limited until prices for
hardware, applications and services reaches a level where quick ROI can be demonstrated

The rate of price decline will depend on the adoption of technology standards and the
potential for achieving scale efficiencies in creating HAN devices and software

ook
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Strong vendor participation in the HAN market is essential to ensure that a robust set of
products, services and solutions with strong customer value propositions are offered
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Standards Efforts

Alignment behind a common architecture, standards strategy and a comprehensive
certification process will eqAEl-plf aya 1T obest
and a target of zero customer support calls

HAN Integration Standards affect all aspects of HAN Communication
Physical communication media (powerline carrier or RF)
Communication protocol (Zigbhee, HomePlug, IP)

PG&E is providing leadership to ensure a common standard

Al'l three California I OUGs as part of indu
to build a standard communication protocol for both wireless and powerline technologies
that will meet utility needs

ZigBee+HomePIlug Joint Working Group was established in October 2008 by a group of
North American utilities and industry leaders

Pacific Gas and
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Over 200 companies in the rapidly evolving HAN

ecosystem

Device/

Equipment Vendors

BWRE E_‘[-N @Ls
Ag\ewa\.-x?{;;,zf g llfe |WEII'€w

ecobee VLIGHTSTAT
) Energate ITEREYS

c1(rert

ambient’
information at a glance™ ‘fénergyoware merten

Ak o 7773
)
owelpe @ISRy, Schpsider

@ Seluxit
& BOSCH &

SIEMENS lControl SEQL'S.TRICW"

S

4@&%‘&'@%&‘5‘
e | NS T E O N

Canon 5 perna
U|

nll"'l" Johnson })I('
cisco Controls TENDRIL

|EIEEE LAGGTEK  Vimgics

Control &
= Tlegrnd

. C Vhirdpool
Diaid " ¥ VANTAGE
n ><XAN

bULOG]_CS @ 9 éTEIING?YSTE%

Erirhckhobrtd
n San Vision Energy Technology Inc Widefield

Application Software

Vendors

1!1; @ Seluxit
awire 'NSTE O N
| Superna
olert Johnson })I( sﬁmﬁm

g
& LAGOJEK SIEMENS

bULOGlCS b} Iegrand

% Guiding a Connected Workd

.|I|.|||. : @LG
cisco %  TENDRIL

Control@ life|lware.

controlthink 2 TRiD!UM
N O

A
B
& o

1@. Microsoft

!F PowerWatd1
Embedded 17 VANTAGE

\ Automation ﬂﬂs

T=E=5 XAN

_——=T=,

Widefielo

Schneider

OIlt F(Ll n San Vision Energy Technology Inc

—sETwoRES

I

1legrand’ LAGOTEK

Software Platform
Vendors

Agilewaves v
ambient SEQUENTRIC

information at a glance™

4@ CANNON’
TECHNOLOGIES
Pawared by Yokan®
SIEMENS
Nl

CISCO €, nermna

° -
Qous
DaintreeNetworks

TENDRIL

TRiD!UM

~\

dv greeninc

lControl HKANAN

uuuuuuuu

ﬂ lifelware.

I NS T\,E (D,NF
Johnson ﬂj)[(,
Controls = @ LG

Cood

.

Pacific Gas and
) Electric Company..

cent-®meter

‘Wirelezs Monilors Austrolio ply b

Control(®

(o]

lIn
-l
T
b

E CANNON"
TECHNOLOGIES
Powered by Yohor®

ﬁCasa\X}orks'

Iy
L ryyd
CaL 0

DaintreeNetworks

> Energaté

¥

Embedded
Automation

13



